10

11

Principles of Animal Communication, Second Edition
Jack W. Bradbury and Sandra L. Vehrencamp

Chapter 11: Conflict Resolution

Literature Cited

Abrahams, M. V., T. L. Robb, and J. F. Hare. 2005. Effect of hypoxia on opercular
displays: evidence for an honest signal? Animal Behaviour 70: 427-432.

Adams, E. S. and M. Mesterton-Gibbons. 1995. The cost of threat displays and the
stability of deceptive communication. Journal of Theoretical Biology 175: 405-421.

Alexander, R. D. 1962. Evolutionary change in cricket acoustical communication
Evolution 16: 443-467.

Alonso-Alvarez, C., S. Bertrand, B. Faivre, O. Chastel, and G. Sorci. 2007.
Testosterone and oxidative stress: the oxidation handicap hypothesis. Proceedings
of the Royal Society B-Biological Sciences 274: 819-825.

Alonso-Alvarez, C., S. Bertrand, and G. Sorci. 2007. Energetic reserves, leptin and
testosterone: a refinement of the immunocompetence handicap hypothesis. Biology
Letters 3: 271-274.

Amrhein, V. and N. Erne. 2006. Dawn singing reflects past territorial challenges in
the winter wren. Animal Behaviour 71: 1075-1080.

Anderholm, S., M. Olsson, E. Wapstra, and K. Ryberg. 2004. Fit and fat from
enlarged badges: a field experiment on male sand lizards. Proceedings of the Royal
Society of London Series B-Biological Sciences 271: S142-S144.

Anderson, R. C., W. A. Searcy, and S. Nowicki. 2005. Partial song matching in an
eastern population of song sparrows, Melospiza melodia. Animal Behaviour 69:
189-196.

Anderson, R. C., S. Nowicki, and W. A. Searcy. 2007. Soft song in song sparrows:
response of males and females to an enigmatic signal. Behavioral Ecology and
Sociobiology 61: 1267-1274.

Anderson, R. C., W. A. Searcy, and S. Nowicki. 2008. Testing the function of song-
matching in birds: responses of eastern male song sparrows Melospiza melodia to
partial song-matching. Behaviour 145: 347-363.

Andersson, M. 1976. Social behaviour and communication in the great skua.
Behaviour 49: 40-77.



12

13

14

15

16

17

18

19

20

21

22

23

24

Andersson, M. 1980. Why are there so many threat displays? Journal of Theoretical
Biology 86: 773-781.

Andersson, S., S. R. Pryke, J. Ornborg, M. J. Lawes, and M. Andersson. 2002.
Multiple receivers, multiple ornaments, and a trade-off between agonistic and
epigamic signaling in a widowbird. American Naturalist 160: 683-691.

Appleby, M. C. 1983. The probability of linearity in hierarchies. Animal Behaviour
31: 600-608.

Archer, J. 1988. The Behavioural Biology of Aggression. Cambridge: Cambridge
University Press.

Ardia, D. R., D. R. Broughton, and M. J. Gleicher. 2010. Short-term exposure to
testosterone propionate leads to rapid bill color and dominance changes in zebra
finches. Hormones and Behavior 58: 526-532.

Arnott, G. and R. W. Elwood. 2007. Fighting for shells: how private information
about resource value changes hermit crab pre-fight displays and escalated fight
behaviour. Proceedings of the Royal Society B-Biological Sciences 274: 3011-
3017.

Arnott, G. and R. W. Elwood. 2008. Information gathering and decision making
about resource value in animal contests. Animal Behaviour 76: 529-542.

Arnott, G. and R. W. Elwood. 2009. Assessment of fighting ability in animal
contests. Animal Behaviour 77: 991-1004.

Asquith, A. and R. Altig. 1990. Male call frequency as a criterion for female choice
in Hyla cinerea. Journal of Herpetology 24: 198-201.

Backwell, P. R. Y., J. H. Christy, S. R. Telford, M. D. Jennions, and N. I. Passmore.
2000. Dishonest signalling in a fiddler crab. Proceedings of the Royal Society of
London Series B-Biological Sciences 267: 719-724.

Ballentine, B., W. A. Searcy, and S. Nowicki. 2008. Reliable aggressive signalling
in swamp sparrows. Animal Behaviour 75: 693-703.

Barata, E. N., P. C. Hubbard, O. G. Almeida, A. Miranda, and A. V. M. Canario.
2007. Male urine signals social rank in the Mozambique tilapia (Oreochromis
mossambicus). BMC Biology 5: 54.

Barki, A., S. Harpaz, and I. Karplus. 1997. Contradictory asymmetries in body and
weapon size, and assessment in fighting male prawns, Macrobrachium rosenbergii.
Aggressive Behavior 23: 81-91.



25

26

27

28

29

30

31

32

33

34

35

36

Bee, M. A., S. A. Perrill, and P. C. Owen. 1999. Size assessment in simulated
territorial encounters between male green frogs (Rana clamitans). Behavioral
Ecology and Sociobiology 45: 177-184.

Bee, M. A., S. A. Perrill, and P. C. Owen. 2000. Male green frogs lower the pitch of
acoustic signals in defense of territories: a possible dishonest signal of size?
Behavioral Ecology 11: 169-177.

Bee, M. A. 2002. Territorial male bullfrogs (Rana catesbeiana) do not assess
fighting ability based on size-related variation in acoustic signals. Behavioral
Ecology 13: 109-124.

Bee, M. A. and A. C. Bowling. 2002. Socially mediated pitch alteration by
territorial male bullfrogs, Rana catesbeiana. Journal of Herpetology 36: 140-143.

Beecher, M. D. and S. E. Campbell. 2005. The role of unshared songs in singing
interactions between neighbouring song sparrows. Animal Behaviour 70: 1297—
1304.

Behr, O., M. Knornschild, and O. von Helversen. 2009. Territorial counter-singing
in male sac-winged bats (Saccopteryx bilineata): low-frequency songs trigger a
stronger response. Behavioral Ecology and Sociobiology 63: 433-442.

Berglund, A. 2000. Sex role reversal in a pipefish: female ornaments as amplifying
handicaps. Annales Zoologici Fennici 37: 1-13.

Bergman, D. A., C. Kozlowski, J. C. Mcintyre, R. Huber, A. G. Daws, and P. A.
Moore. 2003. Temporal dynamics and communication of winner-effects in the
crayfish, Orconectes rusticus. Behaviour 140: 805-825.

Bergman, M., M. Olofsson, and C. Wiklund. 2010. Contest outcome in a territorial
butterfly: the role of motivation. Proceedings of the Royal Society B-Biological
Sciences 277: 3027-3033.

Bishop, D. T., C. Cannings, and J. M. Smith. 1978b. War of attrition with random
rewards. Journal of Theoretical Biology 74: 377-388.

Bokony, V., L. Z. Garamszegi, K. Hirschenhauser, and A. Liker. 2008.
Testosterone and melanin-based black plumage coloration: a comparative study.
Behavioral Ecology and Sociobiology 62: 1229-1238.

Bonabeau, E., G. Theraulaz, and J. L. Deneubourg. 1996. Mathematical model of
self-organizing hierarchies in animal societies. Bulletin of Mathematical Biology
58: 661-717.



37

38

39

40

41

42

43

44

45

46

47

48

Bonduriansky, R. and T. Day. 2003. The evolution of static allometry in sexually
selected traits. Evolution 57: 2450-2458.

Boonekamp, J. J., A. H. F. Ros, and S. Verhulst. 2008. Immune activation
suppresses plasma testosterone level: a meta-analysis. Biology Letters 4: 741-744.

Bower, J. L. 2005. The occurrence and function of victory displays within
communication networks. In Animal Communication Networks (P. K. McGregor,
ed.), pp. 114-128. Cambridge: Cambridge University Press.

Brandt, Y. and M. A. Chappell. 2004. Do threat displays in lizards handicap
endurance by interfering with respiration? Integrative and Comparative Biology 44:
529-529.

Braude, S., Z. Tang-Martinez, and G. T. Taylor. 1999. Stress, testosterone, and the
immunoredistribution hypothesis. Behavioral Ecology 10: 345-350.

Breithaupt, T. and J. Atema. 2000. The timing of chemical signaling with urine in
dominance fights of male lobsters (Homarus americanus). Behavioral Ecology and
Sociobiology 49: 67-78.

Breithaupt, T. and P. Eger. 2002. Urine makes the difference: chemical
communication in fighting crayfish made visible. Journal of Experimental Biology
205: 1221-1231.

Bremond, J. C. 1968. Recherches sur la semantique et les elements vecteurs
d’information dans les sighaux acoustiques du rouge-gorge (Erithacus rubecula L.).
Terre Vie 2: 109-220.

Bridge, A. P., R. W. Elwood, and J. T. A. Dick. 2000. Imperfect assessment and
limited information preclude optimal strategies in male—male fights in the orb-
weaving spider Metellina mengei. Proceedings of the Royal Society of London
Series B-Biological Sciences 267: 273-279.

Briefer, E., E. Vannoni, and A. G. McElligott. 2010. Quality prevails over identity
in the sexually selected vocalisations of an ageing mammal. BMC Biology 8: 15.

Briffa, M., R. W. Elwood, and J. T. A. Dick. 1998. Analysis of repeated signals
during shell fights in the hermit crab Pagurus bernhardus. Proceedings of the Royal
Society of London Series B-Biological Sciences 265: 1467-1474.

Briffa, M. and R. W. Elwood. 2000. The power of shell rapping influences rates of
eviction in hermit crabs. Behavioral Ecology 11: 288-293.



49

50

51

52

53

54

55

56

57

58

59

60

61

Briffa, M. 2008. Decisions during fights in the house cricket, Acheta domesticus:
mutual or self assessment of energy, weapons and size? Animal Behaviour 75:
1053-1062.

Briffa, M. and R. W. Elwood. 2009. Difficulties remain in distinguishing between
mutual and self-assessment in animal contests. Animal Behaviour 77; 759-762.

Bro-Jargensen, J. 2007. The intensity of sexual selection predicts weapon size in
male bovids. Evolution 61: 1316-1326.

Brown, W. D., A. T. Smith, B. Moskalik, and J. Gabriel. 2006. Aggressive contests
in house crickets: size, motivation and the information content of aggressive songs.
Animal Behaviour 72: 225-233.

Brown, W. D., A. J. Chimenti, and J. R. Siebert. 2007. The payoff of fighting in
house crickets: motivational asymmetry increases male aggression and mating
success. Ethology 113: 457-465.

Buchanan, K. L., M. R. Evans, A. R. Goldsmith, D. M. Bryant, and L. V. Rowe.
2001. Testosterone influences basal metabolic rate in male house sparrows: a new
cost of dominance signalling? Proceedings of the Royal Society of London Series B-
Biological Sciences 268: 1337-1344.

Buchanan, K. L., M. R. Evans, and A. R. Goldsmith. 2003. Testosterone,
dominance signalling and immunosuppression in the house sparrow, Passer
domesticus. Behavioral Ecology and Sociobiology 55: 50-59.

Buchanan, K. L., M. R. Evans, M. L. Roberts, L. Rowe, and A. R. Goldsmith. 2010.
Does testosterone determine dominance in the house sparrow Passer domesticus?
An experimental test. Journal of Avian Biology 41: 445-451.

Bulatov, A., A. Bertulis, and L. Mickiene. 1997. Geometrical illusions: study and
modelling. Biological Cybernetics 77: 395-406.

Burgener, N., M. Dehnhard, H. Hofer, and M. L. East. 2009. Does anal gland scent
signal identity in the spotted hyaena? Animal Behaviour 77: 707-715.

Burmeister, S. S., A. G. Ophir, M. J. Ryan, and W. Wilczynski. 2002. Information
transfer during cricket frog contests. Animal Behaviour 64: 715-725.

Burt, J. M., S. E. Campbell, and M. D. Beecher. 2001. Song type matching as
threat: a test using interactive playback. Animal Behaviour 62: 1163-1170.

Burt, J. M. and S. L. Vehrencamp. 2005. Dawn chorus as an interactive
communication network. In Animal Communication Networks (P. K. McGregor,
ed.), pp. 320-343. Cambridge: Cambridge University Press.



62

63

64

65

66

67

68

69

70

71

72

73

Burt, J. M. and M. D. Beecher. 2008. The social interaction role of song in song
sparrows: implications for signal design. Comparative Cognition and Behavior
Reviews 3: 86-98.

Bywater, C. L. and R. S. Wilson. 2010. Costs and benefits of unreliable signalling
in males of the two-toned fiddler crab (Uca vomeris). Integrative and Comparative
Biology 50: E22-E22.

Cafazzo, S., P. Valsecchi, R. Bonanni, and E. Natoli. 2010. Dominance in relation
to age, sex, and competitive contexts in a group of free-ranging domestic dogs.
Behavioral Ecology 21: 443-455.

Carazo, P., E. Font, and E. Desfilis. 2007. Chemosensory assessment of rival
competitive ability and scent-mark function in a lizard, Podarcis hispanica. Animal
Behaviour 74: 895-902.

Carlson, B. A., C. D. Hopkins, and P. Thomas. 2000. Androgen correlates of
socially induced changes in the electric organ discharge waveform of a mormyrid
fish. Hormones and Behavior 38: 177-186.

Caro, T. M., C. M. Graham, C. J. Stoner, and M. M. Flores. 2003. Correlates of
horn and antler shape in bovids and cervids. Behavioral Ecology and Sociobiology
55: 32-41.

Castro, N., A. F. H. Ros, K. Becker, and R. F. Oliveira. 2006. Metabolic costs of
aggressive behaviour in the Siamese fighting fish, Betta splendens. Aggressive
Behavior 32: 474-480.

Catchpole, C. K. and P. J. B. Slater. 2008. Bird Song: Biological Themes and
Variations. Cambridge: Cambridge University Press.

Chase, I. D. 1982. Dynamics of hierarchy formation: the sequential development of
dominance relationships. Behaviour 80: 218-240.

Chase, I. D. 1986. Explanations of hierarchy structure. Animal Behaviour 34: 1265-
1266.

Chase, I. D., C. Bartolomeo, and L. A. Dugatkin. 1994. Aggressive interactions and
inter-contest interval: how long do winners keep winning? Animal Behaviour 48:
393-400.

Chase, I. D., C. Tovey, D. Spangler-Martin, and M. Manfredonia. 2002. Individual
differences versus social dynamics in the formation of animal dominance
hierarchies. Proceedings of the National Academy of Sciences of the United States
of America 99: 5744-5749.



74

75

76

7

78

79

80

81

82

83

84

85

Chen, S. C.,R. L. Yang, H. Y. Ho, S. Y. Chou, and R. Kou. 2007. Strategic 3-
hydroxy-2-butanone release in the dominant male lobster cockroach, Nauphoeta
cinerea. Naturwissenschaften 94: 927-933.

Clutton-Brock, T. H. and S. D. Albon. 1979. Roaring of red deer and the evolution
of honest advertisement. Behaviour 69: 145-170.

Clutton-Brock, T. H., S. D. Albon, R. M. Gibson, and F. E. Guinness. 1979. Logical
stag: adaptive aspects of fighting in red deer (Cervus elaphus L). Animal Behaviour
27: 211-225.

Collins, S. A. 2004. Vocal fighting and flirting: the functions of birdsong. In
Nature’s music: the science of birdsong (P. Marler and H. Slabbekoorn, eds.), pp.
39-79. Amsterdam: Elsevier Academic Press.

Contreras-Gardufio, J., J. Canales-Lazcano, and A. Cordoba-Aguilar. 2006. Wing
pigmentation, immune ability, fat reserves and territorial status in males of the
rubyspot damselfly, Hetaerina americana. Journal of Ethology 24: 165-173.

Contreras-Gardufio, J., B. A. Buzatto, L. Abundis, K. Najera-Cordero, and A.
Cordoba-Aguilar. 2007. Wing colour properties do not reflect male condition in the
American rubyspot (Hetaerina americana). Ethology 113: 944-952.

Contreras-Gardufio, J., B. A. Buzatto, M. A. Serrano-Meneses, K. Najera-Cordero,
and A. Cordoba-Aguilar. 2008. The size of the red wing spot of the American
rubyspot as a heightened condition-dependent ornament. Behavioral Ecology 19:
724-732.

Cordoba-Aguilar, A. 2002. Wing pigmentation in territorial male damselflies,
Calopteryx haemorrhoidalis: a possible relation to sexual selection. Animal
Behaviour 63: 759-766.

Cordoba-Aguilar, A., G. Raihani, M. A. Serrano-Meneses, and J. Contreras-
Garduno. 2009. The lek mating system of Hetaerina damselflies (Insecta:
Calopterygidae). Behaviour 146: 189-207.

Dale, S. and T. Slagsvold. 1995. Female contests for nest sites and mates in the pied
flycatcher Ficedul hypoleuca. Ethology 99: 209-222.

Dantzker, M. S., G. B. Deane, and J. W. Bradbury. 1999. Directional acoustic
radiation in the strut display of male sage grouse Centrocercus urophasianus.
Journal of Experimental Biology 202: 2893-29009.

Davies, N. B. and T. R. Halliday. 1978. Deep croaks and fighting assessment in
toads Bufo bufo. Nature 274: 683-685.



86

87

88

89

90

91

92

93

94

95

96

97

Davies, N. B. and A. |. Houston. 1981. Owners and satellites: the economics of
territory defense in the pied wagtail, Motacilla alba. J. Animal Ecology 52: 621—
634.

Dawkins, R. and J. R. Krebs. 1978. Animal signals: information or manipulation?
In Behavioural Ecology: An Evolutionary Approach (J. R. Krebs and N. B. Davies,
eds.), pp. 282-309. Oxford: Blackwell Scientific Publishers.

Daws, A. G., J. Grills, K. Konzen, and P. A. Moore. 2002. Previous experiences
alter the outcome of aggressive interactions between males in the crayfish,
Procambarus clarkii. Marine and Freshwater Behaviour and Physiology 35: 139—
148.

de Kort, S. R., E. R. B. Eldermire, E. R. A. Cramer, and S. L. Vehrencamp. 2009.
The deterrent effect of bird song in territory defence. Behavioral Ecology 20: 200—
206.

Deag, J. M. and G. W. Scott. 1999. “Conventional” signals in avian agonistic
displays: integrating theory, data and different levels of analysis. Journal of
Theoretical Biology 196: 155-162.

Dick, J. T. A. and R. W. Elwood. 1990. Symmetrical assessment of female quality
by male Gammarus pulex (Amphipoda) during struggles over precopula females.
Animal Behaviour 40: 877-883.

Dijkstra, P. D., C. Hemelrijk, O. Seehausen, and T. G. G. Groothuis. 2008. Color
polymorphism and intrasexual competition in assemblages of cichlid fish.
Behavioral Ecology 20: 138-144.

Doucet, S. M. 2002. Structural plumage coloration, male body size, and condition
in the Blue-Black Grassquit. Condor 104: 30-38.

Ducharme, R., A. Delorme, and M. Boulard. 1967. Oppel-Kundt illusion in white
rat. Perceptual and Motor Skills 24: 1271-1276.

Ducrest, A. L., L. Keller, and A. Roulin. 2008. Pleiotropy in the melanocortin
system, coloration and behavioural syndromes. Trends in Ecology and Evolution
23: 502-510.

Dugatkin, L. A. 1997. Winner and loser effects and the structure of dominance
hierarchies. Behavioral Ecology 8: 583-587.

Dugatkin, L. A. 2001. Bystander effects and the structure of dominance hierarchies.
Behavioral Ecology 12: 348-352.



98

99

100

101

102

103

104

105

106

107

108

109

Dugatkin, L. A. and R. L. Earley. 2003. Group fusion: the impact of winner, loser,
and bystander effects on hierarchy formation in large groups. Behavioral Ecology
14: 367-373.

Dugatkin, L. A. and M. Druen. 2004. The social implications of winner and loser
effects. Proceedings of the Royal Society of London Series B-Biological Sciences
271: S488-5489.

Dugatkin, L. A. and R. L. Earley. 2004. Individual recognition, dominance
hierarchies and winner and loser effects. Proceedings of the Royal Society of
London Series B-Biological Sciences 271: 1537-1540.

Dugatkin, L. A. and A. D. Dugatkin. 2007. Extrinsic effects, estimating opponents’
RHP, and the structure of dominance hierarchies. Biology Letters 3: 614—-616.

Dunlap, K. D. 2002. Hormonal and body size correlates of electrocommunication
behavior during dyadic interactions in a weakly electric fish, Apteronotus
leptorhynchus. Hormones and Behavior 41: 187-194.

Eason, P. and S. J. Hannon. 1994. New birds on the block: new neighbors increase
defensive costs for territoria male willow ptarmigan. Behavioral Ecology and
Sociobiology 34: 419-426.

Edwards, D. H. and N. Spitzer. 2006. Social dominance and serotonin receptor
genes in crayfish. Current Topics in Developmental Biology 74: 177-199.

Elias, D. O., M. M. Kasumovic, D. Punzalan, M. C. B. Andrade, and A. C. Mason.
2008. Assessment during aggressive contests between male jumping spiders.
Animal Behaviour 76: 901-910.

Elias, D. O., C. A. Botero, M. C. B. Andrade, A. C. Mason, and M. M. Kasumovic.
2010. High resource valuation fuels “desperado” fighting tactics in female jumping
spiders. Behavioral Ecology 21: 868-875.

Elwood, R. W., R. M. E. Pothanikat, and M. Briffa. 2006. Honest and dishonest
displays, motivational state and subsequent decisions in hermit crab shell fights.
Animal Behaviour 72: 853—-859.

Emlen, D. J. 1997. Alternative reproductive tactics and male-dimorphism in the
horned beetle Onthophagus acuminatus (Coleoptera: Scarabaeidae). Behavioral
Ecology and Sociobiology 41: 335-341.

Emlen, D. J. 2008. The evolution of animal weapons. Annual Review of Ecology,
Evolution, and Systematics 39: 387-413.



110

111

112

113

114

115

116

117

118

119

120

121

122

Enquist, M. and O. Leimar. 1983. Evolution of fighting behavior: decision rules and
assessment of relative strength. Journal of Theoretical Biology 102: 387-410.

Enquist, M. 1985. Communication during aggressive interactions with particular
reference to variation in choice of behavior. Animal Behaviour 33: 1152-1161.

Enquist, M., E. Plane, and J. Roed. 1985. Aggressive communication in fulmars
(Fulmarus glacialis) competing for food. Animal Behaviour 33: 1007-1020.

Enquist, M. and S. Jakobsson. 1986. Decision-making and assessment in the
fighting behavior of Nannacara anomala (Cichlidae, Pisces). Ethology 72: 143-
153.

Enquist, M. and O. Leimar. 1987. Evolution of fighting behavior: the effect of
variation in resource value. Journal of Theoretical Biology 127: 187-205.

Enquist, M. and O. Leimar. 1990. The evolution of fatal fighting. Animal Behaviour
39: 1-9.

Enquist, M., O. Leimar, T. Ljungberg, Y. Mallner, and N. Segerdahl. 1990. A test
of the sequential assessment game: fighting in the cichlid fish Nannacara anomala.
Animal Behaviour 40: 1-14.

Estes, A. M. 1991. The Behavior Guide to African Mammals. Berkeley: University
of California Press.

Evans, M. R., A. R. Goldsmith, and S. R.A. Norris. 2000. The effects of
testosterone on antibody production and plumage coloration in male house sparrows
(Passer domesticus). Behavioral Ecology and Sociobiology 47: 156-163.

Everaerts, C., F. Fenaux-Benderitter, J-P. Farine, and R. Brossut. 1997. Male
dominant/subordinate relationships, cuticular profiles and sex pheromone in
Nauphoeta cinerea (Dictyoptera, Blaberidae). Insectes Sociaux 44: 277-287.

Ey, E., D. Pfefferle, and J. Fischer. 2007. Do age- and sex-related variations reliably
reflect body size in non-human primate vocalizations? A review. Primates 48: 253—
267.

Ezenwa, V. O. and A. E. Jolles. 2008. Horns honestly advertise parasite infection in
male and female African buffalo. Animal Behaviour 75: 2013-2021.

Farago, T., P. Pongrécz, F. Range, Z. Viranyi, and A. Miklési. 2010. “The bone is
mine’: affective and referential aspects of dog growls. Animal Behaviour 79: 917—
925.



123

124

125

126

127

128

129

130

131

132

133

134

Fawcett, T. W. and R. A. Johnstone. 2010. Learning your own strength: winner and
loser effects should change with age and experience. Proceedings of the Royal
Society B-Biological Sciences 277: 1427-1434.

Ferkin, M. H. and A. A. Pierce. 2007. Perspectives on over-marking: is it good to
be on top? Journal of Ethology 25: 107-116.

Field, L. H. 2001. Aggression behaviour in New Zealand tree wetas. In The Biology
of Wetas, King Crickets, and Their Allies (L. H. Field and T. H. Jarman, eds.), pp.
333-350. Oxford: CAB International.

Fischer, J., K. Hammerschmidt, D. L. Cheney, and R. M. Seyfarth. 2002. Acoustic
features of male baboon loud calls: Influences of context, age, and individuality.
Journal of the Acoustical Society of America 111: 1465-1474.

Fischer, J., D. M. Kitchen, R. M. Seyfarth, and D. L. Cheney. 2004. Baboon loud
calls advertise male quality: acoustic features and their relation to rank, age, and
exhaustion. Behavioral Ecology and Sociobiology 56: 140-148.

Fitch, W. T. 1997. Vocal tract length and formant frequency dispersion correlate
with body size in rhesus macaques. Journal of the Acoustical Society of America
102: 1213-1222.

Fitch, W. T. and M. D. Hauser. 2002. Unpacking “honesty”: Vertebrate vocal
production and the evolution of acoustic signals. In Animal Communication (M. A.
Simmons and A. Popper, eds.), pp. 65-137. Berlin: Springer-Verlag.

Fitzsimmons, L. P., J. R. Foote, L. M. Ratcliffe, and D. J. Mennill. 2008. Frequency
matching, overlapping and movement behaviour in diurnal countersinging
interactions of black-capped chickadees. Animal Behaviour 75: 1913-1920.

Fitzstephens, D. M. and T. Getty. 2000. Colour, fat and social status in male
damselflies, Calopteryx maculata. Animal Behaviour 60: 851-855.

Folstad, I., P. Arneberg, and A. J. Karter. 1996. Antlers and parasites. Oecologia
105: 556-558.

Foote, J. R., L. P. Fitzsimmons, D. J. Mennill, and L. M. Ratcliffe. 2008. Male
chickadees match neighbors interactively at dawn: support for the social dynamics
hypothesis. Behavioral Ecology 19: 1192-1199.

Friedman, M. A. and C. D. Hopkins. 1996. Tracking individual mormyrid electric
fish in the field using electric organ discharge waveforms. Animal Behaviour 51:
391-407.



135

136

137

138

139

140

141

142

143

144

145

146

147

Fuxjager, M. J., R. M. Forbes-Lorman, D. J. Coss, C. J. Auger, A. P. Auger, and C.
A. Marler. 2010. Winning territorial disputes selectively enhances androgen
sensitivity in neural pathways related to motivation and social aggression.
Proceedings of the National Academy of Sciences of the United States of America
107: 12393-12398.

Fuxjager, M. J. and C. A. Marler. 2010. How and why the winner effect forms:
influences of contest environment and species differences. Behavioral Ecology 21:
37-45.

Galeotti, P., N. Saino, R. Sacchi, and A. P. Moller. 1997. Song correlates with
social context, testosterone and body condition in male barn swallows. Animal
Behaviour 53: 687-700.

Gammell, M. P. and I. C.W. Hardy. 2003. Contest duration: sizing up the
opposition? Trends in Ecology and Evolution 18: 491-493.

Geist, V. 1996. The evolution of horn-like organs. Behaviour 27: 175-214.

Genevois, F. and V. Bretagnolle. 1994. Male blue petrels reveal their body-mass
when calling. Ethology Ecology and Evolution 6: 377-383.

Gerhardt, H. C. and F. Huber. 2002. Acoustic Communication in Insects and
Anurans. Chicago: University of Chicago Press.

Ghazanfar, A. A., H. K. Turesson, J. X. Maier, R. van Dinther, R. D. Patterson, and
N. K. Logothetis. 2007. VVocal-tract resonances as indexical cues in rhesus
monkeys. Current Biology 17: 425-430.

Gherardi, F. and W. H. Daniels. 2003. Dominance hierarchies and status
recognition in the crayfish Procambarus acutus acutus. Canadian Journal of
Zoology-Revue Canadienne De Zoologie 81: 1269-1281.

Given, M. F. 1999. Frequency alteration of the advertisement call in the carpenter
frog, Rana virgatipes. Herpetologica 55: 304-317.

Given, M. F. 2005. Vocalizations and reproductive behavior of male Pickerel Frogs,
Rana palustris. Journal of Herpetology 39: 223-233.

Gongalves, D., M. Teles, J. Alpedrinha, and R. F. Oliveira. 2008. Brain and gonadal
aromatase activity and steroid hormone levels in female and polymorphic males of
the peacock blenny Salaria pavo. Hormones and Behavior 54: 717-725.

Gonzalez, G., G. Sorci, L. C. Smith, and F. de Lope. 2001. Testosterone and sexual
signalling in male house sparrows (Passer domesticus). Behavioral Ecology and
Sociobiology 50: 557-562.



148

149

150

151

152

153

154

155

156

157

158

159

160

Gonzalez, G., G. Sorci, L. C. Smith, and F. de Lope. 2002. Social control and
physiological cost of cheating in status signalling male house sparrows (Passer
domesticus). Ethology 108: 289-302.

Gosling, L. M. 1982. A reassessment of the function of scent marking in territories.
Zeitschrift Fur Tierpsychologie-Journal of Comparative Ethology 60: 89-118.

Gosling, L. M. and H. V. McKay. 1990. Competitor assessment by scent matching:
an experimental test. Behavioral Ecology and Sociobiology 26: 415-420.

Gosling, L. M. and S. C. Roberts. 2001. Scent-marking by male mammals: Cheat-
proof signals to competitors and mates. Advances in the Study of Behavior 30: 169-
217.

Goymann, W., M. M. Landys, and J. C. Wingfield. 2007. Distinguishing seasonal
androgen responses from male-male androgen responsiveness—Revisiting the
Challenge Hypothesis. Hormones and Behavior 51: 463-476.

Grafe, T. U. 1995. Graded aggressive calls in the African painted reed frog
Hyperolius marmoratus (Hyperoliidae). Ethology 101: 67-81.

Grafe, T. U. and J. H. Bitz. 2004. An acoustic postconflict display in the duetting
tropical boubou (Laniarius aethiopicus): a signal of victory? BMC Ecology 4:1.
[http://mww. biomedcentral. com/1472-6785/4/1].

Grafen, A. 1987. The logic of divisively asymmetric contests: respect for ownership
and the desperado effect. Animal Behaviour 35: 462—-467.

Grafen, A. 1990. Biological signals as handicaps. Journal of Theoretical Biology
144: 517-546.

Greenfield, M. D. 2002. Signalers and Receivers: Mechanisms and evolution of
arthropod communication. Oxford: Oxford University Press.

Greiner, S., V. Stefanski, M. Dehnhard, and C. C. Voigt. 2010. Plasma testosterone
levels decrease after activation of skin immune system in a free-ranging mammal.
General and Comparative Endocrinology 168: 466-473.

Grether, G. F. 1996. Intrasexual competition alone favors a sexually dimorphic
ornament in the rubyspot damselfly Hetaerina americana. Evolution 50: 1949-
1957.

Griffith, S. C., T. H. Parker, and V. A. Olson. 2006. Melanin-versus carotenoid-
based sexual signals: is the difference really so black and red? Animal Behaviour
71: 749-763.



161

162

163

164

165

166

167

168

169

170

171

172

173

174

Grosenick, L., T. S. Clement, and R. D. Fernald. 2007. Fish can infer social rank by
observation alone. Nature 445: 429-432.

Hack, M. A. 1997. Assessment strategies in the contests of male crickets, Acheta
domesticus (L.). Animal Behaviour 53: 733-747.

Hack, M. A. 1997. The energetic costs of fighting in the house cricket, Acheta
domesticus L. Behavioral Ecology 8: 28-36.

Hale, A. M. 2006. The structure, context and functions of group singing in black-
breasted wood-quail (Odontophorus leucolaemus). Behaviour 143: 511-533.

Hall, M. D., L. McLaren, R. C. Brooks, and S. P. Lailvaux. 2010. Interactions
among performance capacities predict male combat outcomes in the field cricket.
Functional Ecology 24: 159-164.

Hammerstein, P. and G. A. Parker. 1982. The asymmetric war of attrition. Journal
of Theoretical Biology 96: 647-682.

Hansen, A. J. 1986. Fighting behaviour in bald eagles: a test of game theory.
Ecology 67: 787-797.

Hansen, A. J. and S. Rohwer. 1986. Coverable badges and resource defense in
birds. Animal Behaviour 34: 69-76.

Hardouin, L. A., D. Reby, C. Bavoux, G. Burneleau, and V. Bretagnolle. 2007.
Communication of male quality in owl hoots. American Naturalist 169: 552-562.

Hardy, I. C. W. 1998. Butterfly battles: on conventional contests and hot property.
Trends in Ecology and Evolution 13: 385-386.

Harris, T. R., W. T. Fitch, L. M. Goldstein, and P. J. Fashing. 2006. Black and
white colobus monkey (Colobus guereza) roars as a source of both honest and
exaggerated information about body mass. Ethology 112: 911-920.

Hasson, O. 1997. Towards a general theory of biological signaling. Journal of
Theoretical Biology 185: 139-156.

Hauser, M. D. and D. A. Nelson. 1991. Intentional signaling in animal
communication. Trends in Ecology and Evolution 6: 186-189.

Hauser, M. D. 1993. The evolution of nonhuman primate vocalizations: effects of
phylogeny, body weight, and social context. American Naturalist 142: 528-542.



175

176

177

178

179

180

181

182

183

184

185

186

187

188

Healey, M. and M. Olsson. 2008. Territory acquisition in a polymorphic lizard: An
experimental approach. Austral Ecology 33: 1015-1021.

Herrel, A., E. De Grauw, and J. A. Lemos-Espinal. 2001. Head shape and bite
performance in xenosaurid lizards. Journal of Experimental Zoology 290: 101-107.

Hill, G. E. and W. R. Brawner. 1998. Melanin-based plumage coloration in the
house finch is unaffected by coccidial infection. Proceedings of the Royal Society of
London Series B-Biological Sciences 265: 1105-1109.

Hill, G. E., S. M. Doucet, and R. Buchholz. 2005. The effect of coccidial infection
on iridescent plumage coloration in wild turkeys. Animal Behaviour 69: 387-394.

Hinde, R. A. 1981. Animal signals: Ethological and games-theory approaches are
not incompatible. Animal Behaviour 29: 535-542.

Hirschenhauser, K., M. Taborsky, T. Oliveira, A. V. M. Canario, and R. F. Oliveira.
2004. A test of the ‘challenge hypothesis’ in cichlid fish: simulated partner and
territory intruder experiments. Animal Behaviour 68: 741-750.

Hock, K. and R. Huber. 2006. Modeling the acquisition of social rank in crayfish:
winner and loser effects and self-structuring properties. Behaviour 143: 325-346.

Hock, K. and R. Huber. 2007. Effects of fighting decisions on formation and
structure of dominance hierarchies. Marine and Freshwater Behaviour and
Physiology 40: 45-61.

Hock, K. and R. Huber. 2009. Models of winner and loser effects: a cost-benefit
analysis. Behaviour 146: 69-87.

Hoem, S. A., C. Melis, J. D. C. Linnell, and R. Andersen. 2007. Fighting behaviour
in territorial male roe deer Capreolus capreolus: the effects of antler size and
residence. European Journal of Wildlife Research 53: 1-8.

Hofmann, H. A. and K. Schildberger. 2001. Assessment of strength and willingness
to fight during aggressive encounters in crickets. Animal Behaviour 62: 337-348.

Howard, R. D. and J. R. Young. 1998. Individual variation in male vocal traits and
female mating preferences in Bufo americanus. Animal Behaviour 55: 1165-1179.

Hsu, Y. Y. and L. L. Wolf. 1999. The winner and loser effect: integrating multiple
experiences. Animal Behaviour 57: 903-910.

Hsu, Y. Y. and L. L. Wolf. 2001. The winner and loser effect: what fighting
behaviours are influenced? Animal Behaviour 61: 777-786.



189

190

191

192

193

194

195

196

197

198

199

200

201

Hsu, Y. Y., R. L. Earley, and L. L. Wolf. 2006. Modulation of aggressive behaviour
by fighting experience: mechanisms and contest outcomes. Biological Reviews 81:
33-74.

Hsu, Y. Y., S.P. Lee, M. H. Chen, S. Y. Yang, and K. C. Cheng. 2008. Switching
assessment strategy during a contest: fighting in killifish Kryptolebias marmoratus.
Animal Behaviour 75: 1641-1649.

Hsu, Y. Y., I. H. Lee, and C. K. Lu. 2009. Prior contest information: mechanisms
underlying winner and loser effects. Behavioral Ecology and Sociobiology 63:
1247-1257.

Huber, R., K. Smith, A. Delago, K. Isaksson, and E. A. Kravitz. 1997. Serotonin
and aggressive motivation in crustaceans: Altering the decision to retreat.
Proceedings of the National Academy of Sciences of the United States of America
94: 5939-5942.

Huber, R., J. B. Panksepp, Z. Yue, A. Delago, and P. Moore. 2001. Dynamic
interactions of behavior and amine neurochemistry in acquisition and maintenance
of social rank in crayfish. Brain, Behavior and Evolution 57: 271-282,

Huber, R. 2005. Amines and motivated behaviors: a simpler systems approach to
complex behavioral phenomena. Journal of Comparative Physiology A:
Neuroethology Sensory Neural and Behavioral Physiology 191: 231-239.

Hughes, M. 2000. Deception with honest signals: signal residuals and signal
function in snapping shrimp. Behavioral Ecology 11: 614-623.

Humphries, R. E., D. H. L. Robertson, R. J. Beynon, and J. L. Hurst. 1999.
Unravelling the chemical basis of competitive scent marking in house mice. Animal
Behaviour 58: 1177-1190.

Huntingford, F. and A. Turner. 1987. Animal Conflict. London: Chapman and Hall.

Hurd, P. L. 1997. Cooperative signalling between opponents in fish fights. Animal
Behaviour 54: 1309-1315.

Hurd, P. L. and M. Enquist. 1998. Conventional signalling in aggressive
interactions: the importance of temporal structure. Journal of Theoretical Biology
192: 197-211.

Hurd, P. L. and M. Enquist. 2001. Threat display in birds. Canadian Journal of
Zoology-Revue Canadienne De Zoologie 79: 931-942.

Hurd, P. L. 2004. Conventional displays: Evidence for socially mediated costs of
threat displays in a lizard. Aggressive Behavior 30: 326-341.



202 Hurd, P. L. 2006. Resource holding potential, subjective resource value, and game
theoretical models of aggressiveness signalling. Journal of Theoretical Biology 241.:
639-648.

203 Hurst, J. L. and R. J. Beynon. 2004. Scent wars: the chemobiology of competitive
signalling in mice. Bioessays 26: 1288-1298.

204 Hurst, J. L. 2005. Scent marking and social communication. In Animal
Communication Networks (P. K. McGregor, ed.), pp. 219-243. Cambridge:
Cambridge University Press.

205 Husak, J. F. 2004. Signal use by collared lizards, Crotaphytus collaris: the effects
of familiarity and threat. Behavioral Ecology and Sociobiology 55: 602-607.

206 Husak, J. F., A. K. Lappin, and R. A. Van Den Bussche. 2009. The fitness
advantage of a high-performance weapon. Biological Journal of the Linnean
Society 96: 840-845.

207 Huyghe, K., B. Vanhooydonck, H. Scheers, M. Molina-Borja, and R. Van Damme.
2005. Morphology, performance and fighting capacity in male lizards, Gallotia
galloti. Functional Ecology 19: 800-807.

208 Irschick, D. J., A. Herrel, B. Vanhooydonck, and R. Van Damme. 2007. A
functional approach to sexual selection. Functional Ecology 21: 621-626.

209 Jablonski, P. G. and P. Matyjasiak. 1997. Chaffinch (Fringilla coelebs) epaulette
display depends on the degree of exposure but not symmetry of intruder’s
epaulettes. Behaviour 134: 1115-1121.

210 Jackson, R. R. and K. J. Cooper. 1991. The influence of body size and prior
residency on the outcome of male—-male Interactions of Marpissa marina, a New
Zealand jumping spider (Araneae, Salticidae). Ethology Ecology and Evolution 3:
79-82.

211 Jackson, R. R. and M. B. Willey. 1995. Display and mating behavior of Euophrys
parvula, a New Zealand jumping spider (Araneae, Salticidae). New Zealand
Journal of Zoology 22: 1-16.

212 Jakobsson, S., T. Radesater, and T. Jarvi. 1979. On the fighting behaviour of
Nannacara anomala (Pisces, Cichlidae) males. Zeitschrift fir Tierpsychologie-
Journal of Comparative Ethology

49: 210-220.

213 Jawor, J. M. and R. Breitwisch. 2003. Melanin ornaments, honesty, and sexual
selection. Auk 120: 249-265.



214 Jennings, D. J., M. P. Gammell, C. M. Carlin, and T. J. Hayden. 2002. Does lateral
presentation of the palmate antlers during fights by fallow deer (Dama dama L.)
signify dominance or submission? Ethology 108: 389-401.

215 Jennings, D. J., M. P. Gammell, C. M. Carlin, and T. J. Hayden. 2004. Effect of
body weight, antler length, resource value and experience on fight duration and
intensity in fallow deer. Animal Behaviour 68: 213-221.

216 Jennions, M. D. and P. R.Y. Backwell. 1996. Residency and size affect fight
duration and outcome in the fiddler crab Uca annulipes. Biological Journal of the
Linnean Society 57: 293-306.

217 Johnson, R. P. 1973. Scent marking in mammals. Animal Behaviour 21: 521-535.

218 Johnsson, J. I. and A. Akerman. 1998. Watch and learn: preview of the fighting
ability of opponents alters contest behaviour in rainbow trout. Animal Behaviour
56: 771-776.

219 Johnston, R. E., G. Chiang, and C. Tung. 1994. The information in scent over-
marks of golden hamsters. Animal Behaviour 48: 323-330.

220 Johnstone, R. A. and K. Norris. 1993. Badges of status and the cost of aggression.
Behavioral Ecology and Sociobiology 32: 127-134.

221 Kasumovic, M. M., D. O. Elias, S. Sivalinghem, A. C. Mason, and M. C. B.
Andrade. 2010. Examination of prior contest experience and the retention of winner
and loser effects. Behavioral Ecology 21: 404-4009.

222 Katoh, E., M. Johnson, and T. Breithaupt. 2008. Fighting behaviour and the role of
urinary signals in dominance assessment of Norway lobsters, Nephrops norvegicus.
Behaviour 145: 1447-1464.

223 Kawano, K. 2000. Genera and allometry in the stag beetle family Lucanidae,
Coleoptera. Annals of the Entomological Society of America 93: 198-207.

224 Kelly, C. D. 2006. Fighting for harems: assessment strategies during male—-male
contests in the sexually dimorphic Wellington tree weta. Animal Behaviour 72:
727-736.

225 Kemp, D. J. and C. Wiklund. 2001. Fighting without weaponry: a review of male—
male contest competition in butterflies. Behavioral Ecology and Sociobiology 49:
429-442.



226

227

228

229

230

231

232

233

234

235

236

237

Kemp, D. J. 2002. Sexual selection constrained by life history in a butterfly.
Proceedings of the Royal Society of London Series B-Biological Sciences 269:
1341-1345.

Kemp, D. J. 2002. Butterfly contests and flight physiology: why do older males
fight harder? Behavioral Ecology 13: 456-461.

Kemp, D. J. 2003a. Twilight fighting in the evening brown butterfly, Melanitis leda
(L.) (Nymphalidae): age and residency effects. Behavioral Ecology and
Sociobiology 54: 7-13.

Kemp, D. J. and J. Alcock. 2003b. Lifetime resource utilization, flight physiology,
and the evolution of contest competition in territorial insects. American Naturalist
162: 290-301.

Kemp, D. J. and C. Wiklund. 2004. Residency effects in animal contests.
Proceedings of the Royal Society of London Series B-Biological Sciences 271:
1707-1711.

Kemp, D. J., C. Wiklund, and K. Gotthard. 2006. Life history effects upon contest
behaviour: age as a predictor of territorial contest dynamics in two populations of
the speckled wood butterfly, Pararge aegeria L. Ethology 112: 471-477.

Kemp, D. J., C. Wiklund, and H. van Dyck. 2006. Contest behaviour in the
speckled wood butterfly (Pararge aegeria): seasonal phenotypic plasticity and the
functional significance of flight performance. Behavioral Ecology and Sociobiology
59: 403-411.

Kitchen, D. M., R. M. Seyfarth, J. Fischer, and D. L. Cheney. 2003. Loud calls as
indicators of dominance in male baboons (Papio cynocephalus ursinus). Behavioral
Ecology and Sociobiology 53: 374-384.

Kitchen, D. M. 2004. Alpha male black howler monkey responses to loud calls:
effect of numeric odds, male companion behaviour and reproductive investment.
Animal Behaviour 67: 125-139.

Kodric-Brown, A., R. M. Sibly, and J. H. Brown. 2006. The allometry of ornaments
and weapons. Proceedings of the National Academy of Sciences of the United States
of America 103: 8733-8738.

Kokko, H., A. Lopez-Sepulcre, and L. J. Morrell. 2006. From hawks and doves to
self-consistent games of territorial behavior. American Naturalist 167: 901-912.

Koops, M. A. and J. W.A. Grant. 1993. Weight asymmetry and sequential
assessment in convict cichlid contests. Canadian Journal of Zoology-Revue
Canadienne De Zoologie 71: 475-479.



238

239

240

241

242

243

244

245

246

247

248

249

250

Koren, L., O. Mokady, and E. Geffen. 2008. Social status and cortisol levels in
singing rock hyraxes. Hormones and Behavior 54: 212-216.

Koren, L. and E. Geffen. 2009. Complex call in male rock hyrax (Procavia
capensis): a multi-information distributing channel. Behavioral Ecology and
Sociobiology 63: 581-590.

Korzan, W. J., T. R. Summers, P. J. Ronan, and C. H. Summers. 2000. Visible
sympathetic activity as a social signal in Anolis carolinensis: Changes in aggression
and plasma catecholamines. Hormones and Behavior 38: 193-199.

Korzan, W. J., @. @verli, and C. H. Summers. 2006a. Future social rank:
forecasting status in the green anole (Anolis carolinensis). Acta Ethologica 9: 48—
57.

Korzan, W. J., G. L. Forster, M. J. Watt, and C. H. Summers. 2006b. Dopaminergic
activity modulation via aggression, status, and a visual social signal. Behavioral
Neuroscience 120: 93-102.

Korzan, W. J. and R. D. Fernald. 2007. Territorial male color predicts agonistic
behavior of conspecifics in a color polymorphic species. Behavioral Ecology 18:
318-323.

Korzan, W. J., R. R. B. Robison, S. Zhao, and R. D. Fernald. 2008. Color change as
a potential behavioral strategy. Hormones and Behavior 54: 463-470.

Kravitz, E. A. and R. Huber. 2003. Aggression in invertebrates. Current Opinion in
Neurobiology 13: 736-743.

Krebs, J., R. Ashcroft, and M. Webber. 1978. Song repertories and territory defence
in great tit. Nature 271: 539-542.

Krebs, J. R., R. Ashcroft, and K. Vanorsdol. 1981. Song matching in the great tit
Parus major L. Animal Behaviour 29: 918-923.

Krebs, J. R. 1982. Territorial defense in the great tit (Parus major): Do residents
always win? Behavioral Ecology and Sociobiology 11: 185-194.

Krebs, J. R. and R. Dawkins. 1984. Animal signals: Mind-reading and
manipulation. In Behavioral Ecology: An Evolutionary Approach (J. R. Krebs and
N. B. Davies, eds.), pp. 380—-402. Oxford: Blackwell Scientific Publications.

Kruuk, L. E. B., J. Slate, J. M. Pemberton, S. Brotherstone, F. Guinness, and T.
Clutton-Brock. 2002. Antler size in red deer: heritability and selection but no
evolution. Evolution 56: 1683-1695.



251

252

253

254

255

256

257

258

259

260

261

262

Kukuk, P. F. 1996. Male dimorphism in Lasioglossum (Chilalictus) hemichalceum:
the role of larval nutrition. Journal of the Kansas Entomological Society 69: 147—
157.

Kunc, H. P., V. Amrhein, and M. Naguib. 2005. Seasonal variation in dawn song
characteristics in the common nightingale. Animal Behaviour 70: 1265-1271.

Kuperberg, E. S., A. C. Brown, and E. D. Clotfelter. 2009. Body condition in male
Betta splendens does not predict their ability to perform opercular displays under
hypoxic conditions. Ethology 115: 1182-1189.

Kurdziel, J. P. and L. L. Knowles. 2002. The mechanisms of morph determination
in the amphipod Jassa: implications for the evolution of alternative male
phenotypes. Proceedings of the Royal Society of London Series B-Biological
Sciences 269: 1749-1754.

Labra, A. 2006. Chemoreception and the assessment of fighting abilities in the
lizard Liolaemus monticola. Ethology 112: 993-999.

Ladich, F. 1998. Sound characteristics and outcome of contests in male croaking
gouramis (Teleostei). Ethology 104: 517-529.

Ladich, F. and A. A. Myrberg. 2006. Agonistic behavior and acoustic
communication. In Communication in Fishes (F. Ladich, S. A. Collins, P. Moller,
and B. G. Kapoor, eds.), pp. 121-148. Enfield, NH: Science Publishers.

Laidre, M. E. and R. W. Elwood. 2008. Motivation matters: cheliped extension
displays in the hermit crab, Pagurus bernhardus, are honest signals of hunger.
Animal Behaviour 75: 2041-2047.

Lailvaux, S. P., J. Hathway, J. Pomfret, and R. J. Knell. 2005. Horn size predicts
physical performance in the beetle Euoniticellus intermedius (Coleoptera:
Scarabaeidae). Functional Ecology 19: 632—-639.

Lailvaux, S. P. and D. J. Irschick. 2006. A functional perspective on sexual
selection: insights and future prospects. Animal Behaviour 72: 263-273.

Lailvaux, S. P. and D. J. Irschick. 2007. The evolution of performance-based male
fighting ability in Caribbean Anolis lizards. American Naturalist 170: 573-586.

Lailvaux, S. P., L. T. Reaney, and P. R. Backwell. 2008. Dishonest signalling of
fighting ability and multiple performance traits in the fiddler crab Uca mjoebergi.
Functional Ecology [http://onlinelibrary.wiley.com/d0i/10.1111/j.1365-
2435.2008.01501 .x/full]




263 Lailvaux, S. P., L. T. Reaney, and P. R.Y. Backwell. 2009. Dishonest signalling of
fighting ability and multiple performance traits in the fiddler crab Uca mjoebergi.
Functional Ecology 23: 359-366.

264 Landau, H. G. 1951. On dominance relations and the structure of animal societies:
I1. Some effects of possible social factors. Bulletin of Mathematical Biophysics 13:
245-262.

265 Lange, H. and O. Leimar. 2003. The function of threat display in wintering great
tits. Animal Behaviour 65: 573-584.

266 Langemann, U., J. P. Tavares, T. M. Peake, and P. K. McGregor. 2000. Response of
great tits to escalating patterns of playback. Behaviour 137: 451-471.

267 Lank, D. B., C. M. Smith, O. Hanotte, T. Burke, and F. Cooke. 1995. Genetic
polymorphism for alternative mating behavior in lekking male ruff Philomachus
pugnax. Nature 378: 59-62.

268 Lappin, A. K., Y. Brandt, J. F. Husak, J. M. Macedonia, and D. J. Kemp. 2006.
Gaping displays reveal and amplify a mechanically based index of weapon
performance. American Naturalist 168: 100-113.

269 Leimar, O. and M. Enquist. 1984. Effects of asymmetries in owner intruder
conflicts. Journal of Theoretical Biology 111: 475-491.

270 Leimar, O., S. Austad, and M. Enquist. 1991. A test of the sequential assessment
game: fighting in the bowl and doily spider Frontinella pyramitela. Evolution 45:
862-874.

271 Lewis, R. J. and C. P. van Schaik. 2007. Bimorphism in male Verreaux’s sifaka in
the Kirindy Forest of Madagascar. International Journal of Primatology 28: 159-
182.

272 Ligon, J. D., R. Thornhill, M. Zuk, and K. Johnson. 1990. Male—male competition,
ornamentation and the role of testosterone in sexual selection in red jungle fowl.
Animal Behaviour 40: 367-373.

273 Lim, M. L. M. and D. Q. Li. 2004. Courtship and male—-male agonistic behaviour of
Cosmophasis umbratica Simon, an ornate jumping spider (Araneae: Salticidae)
from Singapore. Raffles Bulletin of Zoology 52: 435-448.

274 Lim, M. L. M. and D. Q. Li. 2007. Effects of age and feeding history on structure-
based UV ornaments of a jumping spider (Araneae: Salticidae). Proceedings of the
Royal Society B-Biological Sciences 274: 569-575.



275

276

277

2178

279

280

281

282

283

284

285

286

Lincoln, G. A. 1994. Teeth, horns and antlers: the weapons of sex. In The
Differences Between the Sexes (R. V. Short and E. Balaban, eds.), pp. 131-158.
Cambridge: Cambridge University Press.

Lindquist, W. B. and I. D. Chase. 2009. Data-based analysis of winner-loser models
of hierarchy formation in animals. Bulletin of Mathematical Biology 71: 556-584.

Lindsay, W. R., M. S. Webster, C. W. Varian, and H. Schwabl. 2009. Plumage
colour acquisition and behaviour are associated with androgens in a phenotypically
plastic tropical bird. Animal Behaviour 77: 1525-1532.

Lindstrom, K. 1992. The effect of resource holding potential, nest size and
information about resource quality on the outcome of intruder—owner conflicts in
the sand goby. Behavioral Ecology and Sociobiology 30: 53-58.

Lindstrom, K. and C. Pampoulie. 2005. Effects of resource holding potential and
resource value on tenure at nest sites in sand gobies. Behavioral Ecology 16: 70-74.

Logue, D. M. and W. Forstmeier. 2008. Constrained performance in a
communication network: implications for the function of song-type matching and
for the evolution of multiple ornaments. American Naturalist 172: 34-41.

Logue, D. M., I. O. Abiola, N. W. Rains, N. W. Bailey, M. Zuk, and W. H. Cade.
2010. Does signalling mitigate the cost of agonistic interactions? A test in a cricket
that has lost its song. Proceedings of the Royal Society B-Biological Sciences 277:
2571-2575.

Long, G. M. and M. P. Murtagh. 1984. Task and size effects in the Oppel-Kundt
and Irradiation illusions. Journal of General Psychology 111: 229-240.

Lopez, P., L. Amo, and J. Martin. 2006. Reliable signaling by chemical cues of
male traits and health state in male lizards, Lacerta monticola. Journal of Chemical
Ecology 32: 473-488.

Lorenz, K. Z. 1966. Triumph ceremony of the Greylag Goose Anser anser L.
Philosophical Transactions of the Royal Society of London Series B-Biological
Sciences 251: 477.

Lott, D. F. 2002. American Bison: A Natural History. Berkeley: University of
California Press.

Lundrigan, B. 1996. Morphology of horns and fighting behavior in the family
bovidae. Journal of Mammalogy 77: 462-475.



287 Luque-Larena, J. J., P. Lopez, and J. Gosalbez. 2001. Scent matching modulates
space use and agonistic behaviour between male snow voles, Chionomys nivalis.
Animal Behaviour 62: 1089-1095.

288 Lynn, S. E., A. M. Houtman, W. W. Weathers, E. D. Ketterson, and V. Nolan.
2000. Testosterone increases activity but not daily energy expenditure in captive
male dark-eyed juncos, Junco hyemalis. Animal Behaviour 60: 581-587.

289 Macdonald, D. W. 2006. Encyclopedia of Mammals. Oxford: Oxford University
Press.

290 Mager, J. N., C. Walcott, and W. H. Piper. 2007. Male common loons, Gavia
immer, communicate body mass and condition through dominant frequencies of
territorial yodels. Animal Behaviour 73: 683-690.

291 Marden, J. H. and J. K. Waage. 1990. Escalated damselfly territorial contests are
energetic wars of attrition. Animal Behaviour 39: 954-959.

292 Marden, J. H. and R. A. Rollins. 1994. Assessment of energy reserves by
damselflies engaged in aerial contests for mating territories. Animal Behaviour 48:
1023-1030.

293 Marden, J. H. and J. R. Cobb. 2004. Territorial and mating success of dragonflies
that vary in muscle power output and presence of gregarine gut parasites. Animal
Behaviour 68: 857-865.

294 Marler, C. A. and M. C. Moore. 1988. Evolutionary costs of aggression revealed by
testosterone manipulations in free-living male lizards. Behavioral Ecology and
Sociobiology 23: 21-26.

295 Martin, J. and A. Forsman. 1999. Social costs and development of nuptial
coloration in male Psammodromus algirus lizards: an experiment. Behavioral
Ecology 10: 396-400.

296 Martin-Vivaldi, M., J. J. Palomino, and M. Soler. 1998. Song structure in the
Hoopoe (Upupa epops)—Strophe length reflects male condition. Journal of
Ornithology 139: 287-296.

297 Mason, A. W. and S. P. Mendoza, eds. 1993. Primate Social Conflict. State
University of New York Press: Albany, NY.

298 Matsumura, S. and T. J. Hayden. 2006. When should signals of submission be
given? A game theory model. Journal of Theoretical Biology 240: 425-433.

299 Maynard Smith, J. 1982. Evolution and the theory of games. Cambridge:
Cambridge University Press.



300

301

302

303

304

305

306

307

308

309

310

311

Maynard Smith, J. 1982. Do animals convey information about their intentions?
Journal of Theoretical Biology 97: 1-5.

Maynard Smith, J. and D. G.C. Harper. 1988. The evolution of aggression: Can
selection generate variability? Philosophical Transactions of the Royal Society of
London Series B-Biological Sciences 319: 557-570.

Maynard Smith, J. M. and G. A. Parker. 1976. Logic of asymmetric contests.
Animal Behaviour 24: 159-175.

Maynard Smith, J. M. 1979. Game theory and the evolution of behavior.
Proceedings of the Royal Society of London Series B-Biological Sciences 205: 475—
488.

McComb, K., C. Packer, and A. Pusey. 1994. Roaring and numerical assessment in
contests between groups of female lions, Panthera leo. Animal Behaviour 47: 379-
387.

McGraw, K. J., J. Dale, and E. A. Mackillop. 2003. Social environment during molt
and the expression of melanin-based plumage pigmentation in male house sparrows
(Passer domesticus). Behavioral Ecology and Sociobiology 53: 116-122.

McGraw, K. J. 2008. An update on the honesty of melanin-based color signals in
birds. Pigment Cell and Melanoma Research 21: 133-138.

McGregor, P. K. and G. W.M. Westby. 1992. Discrimination of individually
characteristic electric organ discharges by a weakly electric fish. Animal Behaviour
43: 977-986.

McGregor, P. K., T. Dabelsteen, M. Shepherd, and S. B. Pedersen. 1992. The signal
value of matched singing in great tits: evidence from interactive playback
experiments. Animal Behaviour 43: 987-998.

McGregor, P. K. 1993. Signaling in territorial systems: a context for individual
identification, ranging and eavesdropping. Philosophical Transactions of the Royal
Society B-Biological Sciences 340: 237-244.

McNamara, J. M. and A. . Houston. 2005. If animals know their own fighting
ability, the evolutionarily stable level of fighting is reduced. Journal of Theoretical
Biology 232: 1-6.

Mech, L. D. 1999. Alpha status, dominance, and division of labor in wolf packs.
Canadian Journal of Zoology-Revue Canadienne De Zoologie 77: 1196-1203.



312

313

314

315

316

317

318

319

320

321

322

323

324

325

Mennill, D. J. and L. M. Ratcliffe. 2004. Overlapping and matching in the song
contests of black-capped chickadees. Animal Behaviour 67: 441-450.

Mesterton-Gibbons, M., J. H. Marden, and L. A. Dugatkin. 1996. On wars of
attrition without assessment. Journal of Theoretical Biology 181: 65-83.

Mesterton-Gibbons, M. 1999. On the evolution of pure winner and loser effects: a
game-theoretic model. Bulletin of Mathematical Biology 61: 1151-1186.

Mesterton-Gibbons, M. and T. N. Sherratt. 2006. Victory displays: a game-theoretic
analysis. Behavioral Ecology 17: 597-605.

Metz, K. J. and P. J. Weatherhead. 1992. Seeing red: uncovering coverable badges
in red-winged blackbirds. Animal Behaviour 43: 223-229.

Miczek, K. A., R. M. M. de Almeida, E. A. Kravitz, E. F. Rissman, S. F. de Boer,
and A. Raine. 2007. Neurobiology of escalated aggression and violence. Journal of
Neuroscience 27: 11803-11806.

Moczek, A. P. and D. J. Emlen. 1999. Proximate determination of male horn
dimorphism in the beetle Onthophagus taurus (Coleoptera: Scarabaeidae). Journal
of Evolutionary Biology 12: 27-37.

Moczek, A. P. and D. J. Emlen. 2000. Male horn dimorphism in the scarab beetle,
Onthophagus taurus: do alternative reproductive tactics favour alternative
phenotypes? Animal Behaviour 59: 459-466.

Magller, A. P. 1987. Variation in badge size in male house sparrows Passer
domesticus: evidence for status signaling. Animal Behaviour 35: 1637-1644.

Magller, A. P. 1987. Social control of deception among status signaling house
sparrows Passer domesticus. Behavioral Ecology and Sociobiology 20: 307-311.

Mgller, A. P. 1988. Badge size in the house sparrow Passer domesticus: effects of
intrasexual and intersexual selection. Behavioral Ecology and Sociobiology 22:
373-378.

Magiller, A. P. and J. Erritzoe. 1988. Badge, body and testes size in house sparrows
Passer domesticus. Ornis Scandinavica 19: 72-73.

Moller, P. 1995. Electric Fishes: History and Behavior. London: Chapman and
Hall.

Molles, L. E. and S. L. Vehrencamp. 2001. Songbird cheaters pay a retaliation cost:
evidence for auditory conventional signals. Proceedings of the Royal Society of
London Series B-Biological Sciences 268: 2013-2019.



326

327

328

329

330

331

332

333

334

335

336

337

Moore, A. J., N. L. Reagan, and K. F. Haynes. 1995. Conditional signaling
strategies: effects of ontogeny, social experience and social status on the
pheromonal signal of male cockroaches. Animal Behaviour 50: 191-202.

Moore, P. A. and D. A. Bergman. 2005. The smell of success and failure: the role of
intrinsic and extrinsic chemical signals on the social behavior of crayfish.
Integrative Comparative Biology 45: 650-657.

Moore, P. J., N. L. ReaganWallin, K. F. Haynes, and A. J. Moore. 1997. Odour
conveys status on cockroaches. Nature 389: 25-25.

Moretz, J. A. and M. R. Morris. 2003. Evolutionarily labile responses to a signal of
aggressive intent. Proceedings of the Royal Society of London Series B-Biological
Sciences 270: 2271-22717.

Moretz, J. A. and M. R. Morris. 2006. Phylogenetic analysis of the evolution of a
signal of aggressive intent in northern swordtail fishes. American Naturalist 168:
336-349.

Morrell, L. J., P. R. Y. Backwell, and N. B. Metcalfe. 2005. Fighting in fiddler
crabs Uca mjoebergi: what determines duration? Animal Behaviour 70: 653-662.

Moya-Larano, J., P. W. Taylor, and C. Fernandez-Montraveta. 2003. Body patterns
as potential amplifiers of size and condition in a territorial spider. Biological
Journal of the Linnean Society 78: 355-364.

Moynihan, M. 1998. The Social Regulation of Competition and Aggression in
Animals. Washington, D. C.: Smithsonian Institution Press.

Nelson, D. A. 1984. Communication of intentions in agonistic contexts by the
pigeon guillemot, Cepphus columba. Behaviour 88: 145-189.

Nelson, D. A. and A. Poesel. 2007. Segregation of information in a complex
acoustic signal: individual and dialect identity in white-crowned sparrow song.
Animal Behaviour 74: 1073-1084.

Nielsen, B. M. B. and S. L. Vehrencamp. 1995. Responses of songs sparrows to
song-type matching via interactive playback. Behavioral Ecology and Sociobiology
37:109-117.

Nur, N. and O. Hasson. 1984. Phenotypic plasticity and the handicap principle.
Journal of Theoretical Biology 110: 275-297.



338 Obermeier, M. and B. Schmitz. 2003. Recognition of dominance in the big-clawed
snapping shrimp (Alpheus heterochaelis, Say 1818) Part I1: Analysis of signal
modality. Marine and Freshwater Behaviour and Physiology 36: 17-29.

339 Okada, K. and T. Miyatake. 2010. Effect of losing on male fights of broad-horned
flour beetle, Gnatocerus cornutus. Behavioral Ecology and Sociobiology 64: 361-
369.

340 Oliveira, R. F., V. C. Almada, and A. V. M. Canario. 1996. Social modulation of
sex steroid concentrations in the urine of male cichlid fish Oreochromis
mossambicus. Hormones and Behavior 30: 2-12.

341 Oliveira, R. F. and V. C. Almada. 1998. Androgenization of dominant males in a
cichlid fish: androgens mediate the social modulation of sexually dimorphic traits.
Ethology 104: 841-858.

342 Oliveira, R. F., P. K. McGregor, and C. Latruffe. 1998. Know thine enemy: fighting
fish gather information from observing conspecific interactions. Proceedings of the
Royal Society of London Series B-Biological Sciences 265: 1045-1049.

343 Oliveira, R. F., M. Lopes, L. A. Carneiro, and A. V. M. Canario. 2001. Watching
fights raises fish hormone levels: cichlid fish wrestling for dominance induce an
androgen surge in male spectators. Nature 409: 475-475.

344 Oliveira, R. F. 2004. Social modulation of androgens in vertebrates: mechanisms
and function. Advances in the Study of Behavior 34: 165-239.

345 Oliveira, R. F. 2009. Social behavior in context: hormonal modulation of behavioral
plasticity and social competence. Integrative and Comparative Biology 49: 423-
440.

346 Oliveira, R. F., A. Silva, and A. V. M. Canario. 2009. Why do winners keep
winning? Androgen mediation of winner but not loser effects in cichlid fish.
Proceedings of the Royal Society B-Biological Sciences 276: 2249-2256.

347 Olsson, M. 1994. Nuptial coloration in the sand lizard, Lacerta agilis: an intra-
sexually selected cue to fighting ability. Animal Behaviour 48: 607-613.

348 Otter, K. A., L. Ratcliffe, M. Njegovan, and J. Fotheringham. 2002. Importance of
frequency and temporal song matching in black-capped chickadees: evidence from
interactive playback. Ethology 108: 181-191.

349 Owens, I. P.F. and I. R. Hartley. 1991. “Trojan sparrows”: evolutionary
consequences of dishonest invasion for the badges-of-status model. American
Naturalist 138: 1187-1205.



350

351

352

353

354

355

356

357

358

359

360

361

Oyegbile, T. O. and C. A. Marler. 2005. Winning fights elevates testosterone levels
in California mice and enhances future ability to win fights. Hormones and
Behavior 48: 259-267.

Oyegbile, T. O. and C. A. Marler. 2006. Weak winner effect in a less aggressive
mammal: correlations with corticosterone but not testosterone. Physiology and
Behavior 89: 171-179.

Parker, T. H., R. Knapp, and J. A. Rosenfield. 2002. Social mediation of sexually
selected ornamentation and steroid hormone levels in male junglefowl. Animal
Behaviour 64: 291-298.

Patel, R., R. A. Mulder, and G. C. Cardoso. 2010. What makes vocalisation
frequency an unreliable signal of body size in birds? A study on black swans.
Ethology 116: 554-563.

Payne, R. J.H. and M. Pagel. 1996. Escalation and time costs in displays of
endurance. Journal of Theoretical Biology 183: 185-193.

Payne, R. J. H. 1998. Gradually escalating fights and displays: the cumulative
assessment model. Animal Behaviour 56: 651-662.

Penn, J. K. M., M. F. Zito, and E. A. Kravitz. 2010. A single social defeat reduces
aggression in a highly aggressive strain of Drosophila. Proceedings of the National
Academy of Sciences of the United States of America 107: 12682-12686.

Penteriani, V., M. D. Delgado, C. Alonso-Alvarez, and F. Sergio. 2007. The
importance of visual cues for nocturnal species: eagle owls signal by badge
brightness. Behavioral Ecology 18: 143-147.

Petersen, G. and I. C. W. Hardy. 1996. The importance of being larger: parasitoid
intruder-owner contests and their implications for clutch size. Animal Behaviour 51:
1363-1373.

Pfefferle, D., P. M. West, J. Grinnell, C. Packer, and J. Fischer. 2007. Do acoustic
features of lion, Panthera leo, roars reflect sex and male condition? Journal of the
Acoustical Society of America 121: 3947-3953.

Plaistow, S. and M. T. Siva-Jothy. 1996. Energetic constraints and male mate-
securing tactics in the damselfly Calopteryx splendens xanthostoma (Charpentier).
Proceedings of the Royal Society B: Biological Sciences 263: 1233-1239.

Plaistow, S. J. and Y. Tsubaki. 2000. A selective trade-off for territoriality and non-
territoriality in the polymorphic damselfly Mnais costalis. Proceedings of the Royal
Society of London Series B-Biological Sciences 267: 969-975.



362

363

364

365

366

367

368

369

370

371

372

373

374

Poiani, A., A. R. Goldsmith, and M. R. Evans. 2000. Ectoparasites of house
sparrows (Passer domesticus): an experimental test of the immunocompetence
handicap hypothesis and a new model. Behavioral Ecology and Sociobiology 47:
230-242.

Pomfret, J. C. and R. J. Knell. 2006. Immunity and the expression of a secondary
sexual trait in a horned beetle. Behavioral Ecology 17: 466-472.

Pomfret, J. C. and R. J. Knell. 2006. Sexual selection and horn allometry in the
dung beetle Euoniticellus intermedius. Animal Behaviour 71: 567-576.

Poole, J. H. 1989. Announcing intent: the aggressive state of musth in African
elephants. Animal Behaviour 37: 140-152.

Popp, J. W. 1987. Risk and effectiveness in the use of agonistic displays by
American goldfinches. Behaviour 103: 141-156.

Pratt, A. E., D. K. McLain, and G. R. Lathrop. 2003. The assessment game in sand
fiddler crab contests for breeding burrows. Animal Behaviour 65: 945-955.

Prenter, J., R. W. Elwood, and P. W. Taylor. 2006. Self-assessment by males during
energetically costly contests over precopula females in amphipods. Animal
Behaviour 72: 861-868.

Pryke, S. R., M. J. Lawes, and S. Andersson. 2001. Agonistic carotenoid signalling
in male red-collared widowbirds: aggression related to the colour signal of both the
territory owner and model intruder. Animal Behaviour 62: 695-704.

Pryke, S. R., S. Andersson, M. J. Lawes, and S. E. Piper. 2002. Carotenoid status
signaling in captive and wild red-collared widowbirds: independent effects of badge
size and color. Behavioral Ecology 13: 622-631.

Radford, A. N. and M. A. Du Plessis. 2004. Territorial vocal rallying in the green
woodhoopoe: factors affecting contest length and outcome. Animal Behaviour 68:
803-810.

Raihani, G., M. A. Serrano-Meneses, and A. Cordoba-Aguilar. 2008. Male mating
tactics in the American rubyspot damselfly: territoriality, nonterritoriality and
switching behaviour. Animal Behaviour 75: 1851-1860.

Ranta, E. and K. Lindstrom. 1993. Body-size and shelter possession in mature
signal crayfish, Pacifastacus leniusculus. Annales Zoologici Fennici 30: 125-132.

Rantala, M. J., D. A. Roff, and L. M. Rantala. 2007. Forceps size and immune
function in the earwig Forficula auricularia L. Biological Journal of the Linnean
Society 90: 509-516.



375

376

377

378

379

380

381

382

383

384

385

386

387

Rasmussen, L. E. L. and T. E. Perrin. 1999. Physiological correlates of musth: lipid
metabolites and chemical composition of exudates. Physiology and Behavior 67:
539-549.

Reby, D. and K. McComb. 2003. Anatomical constraints generate honesty: acoustic
cues to age and weight in the roars of red deer stags. Animal Behaviour 65: 519—
530.

Reby, D., K. McComb, B. Cargnelutti, C. Darwin, W. T. Fitch, and T. Clutton-
Brock. 2005. Red deer stags use formants as assessment cues during intrasexual
agonistic interactions. Proceedings of the Royal Society B-Biological Sciences 272:
941-947.

Rich, T. J. and J. L. Hurst. 1999. The competing countermarks hypothesis: reliable
assessment of competitive ability by potential mates. Animal Behaviour 58: 1027—
1037.

Riechert, S. E. 1978. Games spiders play: Behavioral variability in territorial
disputes. Behavioral Ecology and Sociobiology 3: 135-162.

Riechert, S. E. 1979. Games spiders play. Il. Resource assessment strategies.
Behavioral Ecology and Sociobiology 6: 121-128.

Riechert, S. E. 1984. Games spiders play. I11. Cues underlying context-associated
ahanges in agonistic behavior. Animal Behaviour 32: 1-15.

Riede, T. and T. Fitch. 1999. Vocal tract length and acoustics of vocalization in the
domestic dog (Canis familiaris). Journal of Experimental Biology 202: 2859-2867.

Ripoll, J., J. Saldana, and J. C. Senar. 2004. Evolutionarily stable transition rates in
a stage-structured model. An application to the analysis of size distributions of
badges of social status. Mathematical Biosciences 190: 145-181.

Roberts, M. L., K. L. Buchanan, and M. R. Evans. 2004. Testing the
immunocompetence handicap hypothesis: a review of the evidence. Animal
Behaviour 68: 227-239.

Robertson, J. G. M. 1986. Male territoriality, fighting and assessment of fighting
ability in the Australian frog Uperoleia rugosa. Animal Behaviour 34: 763-772.

Rohwer, S. 1975. Social significance of avian winter plumage variability. Evolution
29: 593-610.

Rohwer, S. 1977. Status signaling in Harris sparrows: some experiments in
deception. Behaviour 61: 107-129.



388

389

390

391

392

393

394

395

396

397

398

399

Rohwer, S. 1982. The evolution of reliable and unreliable badges of fighting ability.
American Zoologist 22: 531-546.

Roux, E., L. Sreng, E. Provost, M. Roux, and J. L. Clement. 2002. Cuticular
hydrocarbon profiles of dominant versus subordinate male Nauphoeta cinerea
cockroaches. Journal of Chemical Ecology 28: 1221-1235.

Rubenstein, D. R. and M. E. Hauber. 2008. Dynamic feedback between phenotype
and physiology in sexually selected traits. Trends in Ecology and Evolution 23:
655-658.

Rutte, C., M. Taborsky, and M. W. G. Brinkhof. 2006. What sets the odds of
winning and losing? Trends in Ecology and Evolution 21: 16-21.

Ryan, M. J. 1980. Female mate choice in a Neotropical frog. Science 209: 523-525.

Safran, R. J., J. S. Adelman, K. J. McGraw, and M. Hau. 2008. Sexual signal
exaggeration affects physiological state in male barn swallows. Current Biology 18:
R461-R462.

Sarfaty, A. and S. Pruett-Jones. 2010. Coloration indicates body size in Calopteryx
maculata (Odonata: Calopterygidae). International Journal of Odonatology 13:
167-180.

Scheffel, A. and B. Kramer. 2006. Intra- and interspecific electrocommunication
among sympatric Mormyrids in the Upper Zambezi River. In Communication in
Fishes (F. Ladich, S. A. Collins, P. Moller, and B. G. Kapoor, eds.), pp. 733-751.
Enfield, NH: Science Publishers.

Schenkel, R. 1967. Submission: its features and function in wolf and dog. American
Zoologist 7: 319-329.

Searcy, W. A. and S. Nowicki. 2000. Male-male competition and female choice in
the evolution of vocal signalling. In Animal Signals: Signalling and Signal Design
in Animal Communication (Y. Espmark, G. Rosenqvist, and T. Amundsen, eds.),
pp. 301-315. Trondheim: Tapir Academic Press.

Searcy, W. A. and M. D. Beecher. 2009. Song as an aggressive signal in songbirds.
Animal Behaviour 78: 1281-1292.

Seddon, N. and J. A. Tobias. 2003. Communal singing in the cooperatively
breeding subdesert mesite Monias benschi: evidence of numerical assessment?
Journal of Avian Biology 34: 72-80.



400

401

402

403

404

405

406

407

408

409

410

411

Senar, J. C. 1990. Agonistic communication in social species: What is
communicated? Behaviour 112: 270-283.

Senar, J. C., M. Camerino, J. L. Copete, and N. B. Metcalfe. 1993. Variation in
black bib of the Eurasian siskin (Carduelis spinus) and its role as a reliable badge of
dominance. Auk 110: 924-927.

Senar, J. C. and M. Camerino. 1998. Status signalling and the ability to recognize
dominants: an experiment with siskins (Carduelis spinus). Proceedings of the Royal
Society of London Series B-Biological Sciences 265: 1515-1520.

Senar, J. C., V. Polo, F. Uribe, and M. Camerino. 2000. Status signalling, metabolic
rate and body mass in the siskin: the cost of being a subordinate. Animal Behaviour
59: 103-110.

Senar, J. C. 2006. Color displays as intrasexual signals of aggression and
dominance. In Bird Coloration (G. E. Hill and K. J. McGraw, eds.), pp. 87-136.
Cambridge, MA: Harvard University Press.

Sergio, F., J. Blas, G. Blanco, A. Tanferna, L. Lopez, J. A. Lemus, and F. Hiraldo.
2011. Raptor nest decorations are a reliable threat against conspecifics. Science 331:
327-330.

Setchell, J. M. and E. J. Wickings. 2005. Dominance, status signals and coloration
in male mandrills (Mandrillus sphinx). Ethology 111: 25-50.

Setchell, J. M., T. Smith, E. J. Wickings, and L. A. Knapp. 2008. Social correlates
of testosterone and ornamentation in male mandrills. Hormones and Behavior 54:
365-372.

Shawkey, M. D., A. M. Estes, L. M. Siefferman, and G. E. Hill. 2003.
Nanostructure predicts intraspecific variation in ultraviolet-blue plumage colours.
Proceedings of the Royal Society of London Series B-Biological Sciences 270:
1455-1460.

Siefferman, L. and G. E. Hill. 2005a. UV-blue structural coloration and competition
for nestboxes in male eastern bluebirds. Animal Behaviour 69: 67-72.

Siefferman, L., G. E. Hill, and F. S. Dobson. 2005b. Ornamental plumage
coloration and condition are dependent on age in eastern bluebirds Sialia sialis.
Journal of Avian Biology 36: 428-435.

Silverman, H. B. and M. J. Dunbar. 1980. Aggressive tusk use by the narwhal
(Monodon monodon L.). Nature 284: 57-58.



412

413

414

415

416

417

418

419

420

421

422

423

Sinervo, B. and C. M. Lively. 1996. The rock-paper-scissors game and the
evolution of alternative male strategies. Nature 380: 240-243.

Sinervo, B., D. B. Miles, W. A. Frankino, M. Klukowski, and D. F. DeNardo. 2000.
Testosterone, endurance, and Darwinian fitness: natural and sexual selection on the
physiological bases of alternative male behaviors in side-blotched lizards.
Hormones and Behavior 38: 222-233.

Sinervo, B., B. Heulin, Y. Surget-Groba, J. Clobert, D. B. Miles, A. Corl, A.
Chaine, and A. Davis. 2007. Models of density-dependent genic selection and a
new rock-paper-scissors social system. American Naturalist 170: 663—680.

Smallegange, I. M., M. W. Sabelis, and J. van der Meer. 2007. Assessment games
in shore crab fights. Journal of Experimental Marine Biology and Ecology 351:
255-266.

Smith, L. D. and A. R. Palmer. 1994. Effects of manipulated diet on size and
performance of brachyuran crab claws. Science 264: 710-712.

Smith, W. J. 1977. The Behavior of Communicating: An Ethological Approach.
Cambridge, MA: Harvard University Press.

Sneddon, L. U., F. A. Huntingford, and A. C. Taylor. 1997. Weapon size versus
body size as a predictor of winning in fights between shore crabs, Carcinus maenas
(L.). Behavioral Ecology and Sociobiology 41: 237-242.

Sneddon, L. U., A. C. Taylor, F. A. Huntingford, and D. G. Watson. 2000b.
Agonistic behaviour and biogenic amines in shore crabs Carcinus maenas. Journal
of Experimental Biology 203: 537-545.

Staicer, C. A., D. A. Spector, and A. G. Horn. 1996. The dawn chorus and other diel
patterns in acoustic signaling. In Ecology and Evolution of Acoustic Communication
in Birds (D. E. Kroodsma and E. H. Miller, eds.), pp. 426-453. Ithaca, NY: Cornell
University Press.

Stapley, J. and M. J. Whiting. 2006. Ultraviolet signals fighting ability in a lizard.
Biology Letters 2: 169-172.

Stevenson, P. A., V. Dyakonova, J. Rillich, and K. Schildberger. 2005. Octopamine
and experience-dependent modulation of aggression in crickets. Journal of
Neuroscience 25: 1431-1441.

Stout, J. F. 1975. Aggressive communication by Larus glaucescens. Part I11:
Description of the displays related to territorial protection. Behaviour 55: 181-207.



424

425

426

427

428

429

430

431

432

433

434

435

Stuart-Fox, D. 2006a. Testing game theory models: fighting ability and decision
rules in chameleon contests. Proceedings of the Royal Society B: Biological
Sciences 273: 1555-1561.

Stuart-Fox, D. M., D. Firth, A. Moussalli, and M. J. Whiting. 2006b. Multiple
signals in chameleon contests: designing and analysing animal contests as a
tournament. Animal Behaviour 71: 1263-1271.

Stutt, A. D. and P. A.T. Willmer. 1998. Territorial defence in speckled wood
butterflies: do the hottest males always win? Animal Behaviour 55: 1341-1347.

Sullivan, B. K. 1984. Advertisement call variation and observations on breeding
behavior of Bufo debilis and B. punctatus. Journal of Herpetology 18: 406-411.

Summers, C. H. and N. Greenberg. 1994. Somatic correlates of adrenergic activity
during aggression in the lizard, Anolis carolinensis. Hormones and Behavior 28:
29-40.

Summers, C. H., T. R. Summers, M. C. Moore, W. J. Korzan, S. K. Woodley, P. J.
Ronan, E. Hoglund, M. J. Watt, and N. Greenberg. 2003. Temporal patterns of
limbic monoamine and plasma corticosterone response during social stress.
Neuroscience 116: 553-563.

Suter, H. C. and F. A. Huntingford. 2002. Eye colour in juvenile Atlantic salmon:
effects of social status, aggression and foraging success. Journal of Fish Biology
61: 606-614.

Swillen, 1., M. De Block, and R. Stoks. 2009. Morphological and physiological
sexual selection targets in a territorial damselfly. Ecological Entomology 34: 677—
683.

Szédmado, S. 2000. Cheating as a mixed strategy in a simple model of aggressive
communication. Animal Behaviour 59: 221-230.

Szamado, S. 2003. Threat displays are not handicaps. Journal of Theoretical
Biology 221: 327-348.

Szamadd, S. 2008. How threat displays work: species-specific fighting techniques,
weaponry and proximity risk. Animal Behaviour 76: 1455-1463.

Takeuchi, T. 2006. Matter of size or matter of residency experience? Territorial
contest in a green hairstreak, Chrysozephyrus smaragdinus (Lepidoptera:
Lycaenidae). Ethology 112: 293-299.



436

437

438

439

440

441

442

443

444

445

446

447

448

449

Tallarovic, S. K. and H. H. Zakon. 2005. Electric organ discharge frequency
jamming during social interactions in brown ghost knifefish, Apteronotus
leptorhynchus. Animal Behaviour 70: 1355-1365.

Taylor, A. M. and D. Reby. 2010. The contribution of source-filter theory to
mammal vocal communication research. Journal of Zoology 280: 221-236.

Taylor, P. W., O. Hasson, and D. L. Clark. 2000. Body postures and patterns as
amplifiers of physical condition. Proceedings of the Royal Society of London Series
B-Biological Sciences 267: 917-922.

Taylor, P. W., O. Hasson, and D. L. Clark. 2001. Initiation and resolution of
jumping spider contests: roles for size, proximity, and early detection of rivals.
Behavioral Ecology and Sociobiology 50: 403-413.

Taylor, P. W. and R. W. Elwood. 2003. The mismeasure of animal contests. Animal
Behaviour 65: 1195-1202.

Taylor, P. W. and R. R. Jackson. 2003. Interacting effects of size and prior injury in
jumping spider conflicts. Animal Behaviour 65: 787-794.

Temeles, E. J. 1994. The role of neighbors in territorial systems: when are they
“dear enemies”? Animal Behaviour 47: 339-350.

ten Cate, C., H. Slabbekoorn, and M. R. Ballintijn. 2002. Birdsong and male—male
competition: Causes and consequences of vocal variability in the collared dove
(Streptopelia decaocto). Advances in the Study of Behavior 31: 31-75.

Tenaza, R. R. 1976. Songs, choruses and countersinging of Kloss gibbons
(Hylobates klossii) in Siberut Island, Indonesia. Zeitschrift Fur Tierpsychologie-
Journal of Comparative Ethology 40: 37-52.

Thomas, S. A. and J. O. Wolff. 2002. Scent marking in voles: a reassessment of
over marking, counter marking, and self-advertisement. Ethology 108: 51-62.

Thompson, C. W. and M. C. Moore. 1991. Throat color reliably signals status in
male tree lizards, Urosaurus ornatus. Animal Behaviour 42: 745-753.

Tibbetts, E. A. and Z. Y. Huang. 2010. The challenge hypothesis in an insect:
juvenile hormone increases during reproductive conflict following queen loss in
Polistes wasps. American Naturalist 176: 123-130.

Tinbergen, N. 1953. Fighting and threat in animals. New Biology 14: 9-24.

Tinbergen, N. 1960. Comparative studies of the behaviour of gulls (Laridae): a
progress report. Behaviour 15: 1-69.



450

451

452

453

454

455

456

457

458

459

460

461

462

Tobias, J. 1997. Asymmetric territorial contests in the European robin: the role of
settlement costs. Animal Behaviour 54: 9-21.

Todt, D. and M. Naguib. 2000. Vocal interactions in birds: the use of song as a
model in communication. Advances in the Study of Behavior 29: 247-296.

Tomkins, J. L. 1999. Environmental and genetic determinants of the male forceps
length dimorphism in the European earwig Forficula auricularia L. Behavioral
Ecology and Sociobiology 47: 1-8.

Triefenbach, F. and H. Zakon. 2003. Effects of sex, sensitivity and status on cue
recognition in the weakly electric fish Apteronotus leptorhynchus. Animal
Behaviour 65: 19-28.

Triefenbach, F. A. and H. H. Zakon. 2008. Changes in signalling during agonistic
interactions between male weakly electric knifefish, Apteronotus leptorhynchus.
Animal Behaviour 75: 1263-1272.

Turner, G. F. 1994. The fighting tactics of male mouthbrooding cichlids: the effects
of size and residency. Animal Behaviour 47: 655-662.

van Dongen, W. F. D. and R. A. Mulder. 2008. Male and female golden whistlers
respond differently to static and dynamic signals of male intruders. Behavioral
Ecology 19: 1025-1033.

Van Doorn, G. S., G. M. Hengeveld, and F. J. Weissing. 2003. The evolution of
social dominance II: Multi-player models. Behaviour 140: 1333-1358.

Vannoni, E. and A. G. McElligott. 2009. Fallow bucks get hoarse: vocal fatigue as a
possible signal to conspecifics. Animal Behaviour 78: 3-10.

Vehrencamp, S. L. 2001. Is song-type matching a conventional signal of aggressive
intentions? Proceedings of the Royal Society of London Series B-Biological
Sciences 268: 1637-1642.

Vehrencamp, S. L., M. L. Hall, E. R. Bohman, C. D. Depeine, and A. H. Dalziell.
2007. Song matching, overlapping, and switching in the banded wren: the sender’s
perspective. Behavioral Ecology 18: 849-859.

Verrell, P. A. 1986. Wrestling in the red-spotted newt (Notophthalmus viridescens):
resource value and contestant asymmetry determine contest duration and outcome.
Animal Behaviour 34: 398-402.

Waas, J. R. 1990. Intraspecific variation in social repertoires: evidence from cave-
dwelling and burrow-dwelling little blue penguins. Behaviour 115: 63-99.



463

464

465

466

467

468

469

470

471

472

473

474

475

Waas, J. R. 1990. An analysis of communication during the aggressive interactions
of little blue penguins (Eudyptula minor). In Penguin Biology (L. S. Davis and J. T.
Darby, eds.), pp. 345-376. San Diego: Academic Press.

Waas, J. R. 1991. The risks and benefits of signaling aggressive motivation: a study
of cave-dwelling little blue penguins. Behavioral Ecology and Sociobiology 29:
139-146.

Waas, J. R. 1991. Do little blue penguins signal their intentions during aggressive
interactions with strangers? Animal Behaviour 41: 375-382.

Waas, J. R. 2006. How do little blue penguins “validate” information contained in
their agonistic displays? Advances in the Study of Behavior 36: 397-447.

Wagner, W. E. 1988. Facultative alteration of a signal used for assessment of
fighting ability: bluffing in cricket frogs. American Zoologist 28: A178-A178.

Wagner, W. E. 1989. Fighting, assessment, and frequency alteration in Blanchard
cricket frog. Behavioral Ecology and Sociobiology 25: 429-436.

Wagner, W. E. 1989. Graded aggressive signals in Blanchard cricket frog: vocal
responses to opponent proximity and size. Animal Behaviour 38: 1025-1038.

Wagner, W. E. 1992. Deceptive or honest signaling of fighting ability: a test of
alternative hypotheses for the function of changes in call dominant frequency by
male cricket frogs. Animal Behaviour 44: 449-462.

Walker, K. A. and R. D. Fell. 2001. Courtship roles of male and female European
earwigs, Forficula auricularia L. (Dermaptera: Forficulidae), and sexual use of
forceps. Journal of Insect Behavior 14: 1-17.

Walther, F. R. 1984. Communication and Expression in Hoofed Mammals.
Bloomington: Indiana University Press.

Wells, K. D. 1978. Territoriality in the green grog (Rana clamitans): vocalizations
and agonistic behavior. Animal Behaviour 26: 1051-1063.

Wells, M. S. 1988. Effects of body size and resource value on fighting behaviour in
a jumping spider. Animal Behaviour 36: 321-326.

Whiting, M. J., K. A. Nagy, and P. W. Bateman. 2003. Evolution and maintenance
of social status-signaling badges: experimental manipulations in lizards. In Lizard
Social Behavior (S. F. Fox, J. K. McCoy, and T. A. Baird, eds.), pp. 47-82.
Baltimore, MD: Johns Hopkins University Press.



476

477

478

479

480

481

482

483

484

485

486

487

488

Whiting, M. J., D. M. Stuart-Fox, D. O’Connor, D. Firth, N. C. Bennett, and S. P.
Blomberg. 2006. Ultraviolet signals ultra-aggression in a lizard. Animal Behaviour
72: 353-363.

Wilson, J. D. 1992. Correlates of agonistic display by great tits Parus major.
Behaviour 121: 168-214.

Wilson, M. L., M. D. Hauser, and R. W. Wrangham. 2001. Does participation in
intergroup conflict depend on numerical assessment, range location, or rank for
wild chimpanzees? Animal Behaviour 61: 1203-1216.

Wilson, R. S., M. J. Angilletta, R. S. James, C. Navas, and F. Seebacher. 2007.
Dishonest signals of strength in male slender crayfish (Cherax dispar) during
agonistic encounters. American Naturalist 170: 284-291.

Wilson, R. S., R. S. James, C. Bywater, and F. Seebacher. 2009. Costs and benefits
of increased weapon size differ between sexes of the slender crayfish, Cherax
dispar. Journal of Experimental Biology 212: 853-858.

Wingfield, J. C., R. E. Hegner, A. M. Dufty, and G. F. Ball. 1990. The “challenge
hypothesis”: theoretical implications for patterns of testosterone secretion, mating
systems, and breeding strategies. American Naturalist 136: 829-846.

Yang, E. J., S. M. Phelps, D. Crews, and W. Wilczynski. 2001. The effects of social
experience on aggressive behavior in the green anole lizard (Anolis carolinensis).
Ethology 107: 777-793.

Zahavi, A. 1987. The theory of signal selection and some of its implications. In
International Symposium of Biological Evolution (V. P. Delfino, ed.), pp. 305-327.
Bari, Italy: Adriatic Editrice.

Zakon, H. H. and K. D. Dunlap. 1999. Sex steroids and communication signals in
electric fish: a tale of two species. Brain, Behavior and Evolution 54: 61-69.

Zeh, D. W. and J. A. Zeh. 1988. Condition-dependent sex ornaments and field tests
of sexual selection theory. American Naturalist 132: 454-459.

Zucker, N. 1994. Social influence on the use of a modifiable status signal. Animal
Behaviour 48: 1317-1324.

Zuk, M. 1990. Reproductive strategies and disease susceptibility: an evolutionary
viewpoint. Parasitology Today 6: 231-233.

Zulandt Schneider, R. A., R. Huber, and P. A. Moore. 2001. Individual and status
recognition in the crayfish, Orconectes rusticus: the effects of urine release on fight
dynamics. Behaviour 138: 137-153.



