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Opportunities for Animal Behavior Research in Oklahoma,

with Seleded References on Animal Behavior

CHARLES C. CARPENTER, University of Oklahoma, Norman

An animal, dead, has certain morphological characteristics. The same
animal, alive, has these morphological characteristics plus an elaborate
array of functions, from respiration to reproduction, which from concep
tion to death contribute to its maintenance within its environment. The

means by which an animal maintains its relation with the environment
can be termed its behavior and would include all of the acts performed by
the animal.

The recent and continuing dynamic growth in interest and research in
animal behavior in Europe and the United States is evidenced by the in~

creasing rate of appearance of outstanding publlcations concerned With
animal behavior, the increase in number of academic courses in animal
behavior, and the establishment of new laboratories exclusively tor the
study of animal behaVior.

Oklahoma Is in a position for many unique opportunities in the study
of animal behavior. Our state is one of diverse biological areas, extending
from oak and pine forests through tall- and short-grass prairies to the
high plains. Low mountains are scattered over the state, as are areu
characterized by granite and gypsum caves. Natural and man-made water
bodies are abundant in ever increasing numbers. The diversity of animal
forms occupying these numerous habitats offer a vast and relatively un
tapped source of material for animal-behavior research. The scarcity of
information on the behavior of our state animals, other than cuual obser
vations, is obvious if one searches the literature.

Some of the methods, techniques and approaches now developed make
one realize the posaibillties and potential waiting tor the inqullitive (M,
49, 122, 125).

The technique of marking an individual animal tor euy recognition 11
essential to many approaches of behavior study (8, '0, 'I, 115, 1") •
Numerous techniques have been developed for marking the variou. struc
tures presented by the varying animal types. These methods include the
use of various colored spots or dyes (91, H7), removal of fingel'll and toea
\61), notching of shells (153). removal of feathel'll ('9), tattooing (153),
recording unusual characteristics of an animal, banding, ringing and the
use of radioisotopes (110).

Aside from direct observation in the field, often With the aid of blinds,
Uld laboratory studies, the use of experimental habitats and enc108ures, .
'-ithel' outside· or within a building, 18 proving a fruitful approach. some
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of our most exciting contributions are now coming from research being
developed in zoological gardens (73).

The field of animal behavior is little touched and challenging to the
"gadgeteer" and photographer.

Let us examine behavior relative to five different, but interdigitating,
approaches. These approaches are discrimination, orientation, communi
cation, social behavior, and organization in time and space.

An animal's ability to discriminate is dependent upon the degree of
development or refinement of its senses (74, 96, 105, 111, 147). These
senses are famiUar to all of us.

Excellent experiments have been devised to indicate color vision in
honey bees (10, 147), but what do we know of the visual discrimination
of most animals? Visual acuity is highly developed in birds of prey (44,
116, 149), but its accurate measurement needs to be studied. Feeding
experiments on frogs and toads have shown that certain food sizes and
shapes may elicit a feeding response at one age and a fright response at
another. We are learning that many animals are sensitive to high fre
quency sounds, and that some can reproduce these sounds (45, 54).

Experiments demonstrating the ability ot certain fish to discriminate
the waters of particular streams (72 ) is helping to solve some of the
problems of fish migration. A very exciting series of recent experiments
on lizards in California (132) has indicated the function of the parietal or
third eye spot as sensitive to light and playing a role in controlling sun
ning behavior, activity and thermoregulation.

Important considerations in discriminatory behavior relate to an ani
mal's ablllty to recognize other individuals of its own species (48, 69), sex·
ual recognition (6, 1M, 135) and individual recognition. We know that
in many species. individual recognition is possible (1, 65, 92), but we
u8ually do not know how this is accomplished. Sex recognition may
depend upon elaborate dimorphic characteristics (50, 61), minute struc
tural differences, movements and postures (6, 9, 48) or reaction to contact
(107).

Most animals are probably able to select the ecological niche in which
they live, but to determine what it is that the animal selects or what it
requires is a challenging problem (16, 68, 101, 137). Certain animals dis
criminate in their choice of food. By what means to they select this food?

Relative to discrimination, but also related to other phases of be
havior, is the sign stimulus or "releaser," defined as a specific structure or
type of behavior to which an animal responds in a specific way (55, 10-t.
141) . The English robin will attack a tuft of red feathers (89), the male
stickleback will challenge a model of partiCUlar contrasting colors (142),
and a chick will ignore or flee from a silhouette drawn above it (142), the
response depending upon the direction of movement. Specific colors,
8hapes, sounds, and movements may all act as releasers.

Let us now consider orientation, or the means by which an animal
locates and moves through its environment (53, 62, 152). The simplest
type of orientation is called a taxis (12, 19), examples being the responses
of certain protozoa to variation in light and temperature, or the response!>
of daphnia to polarized light (13, 148). The use of polarized light by beeS
and ants in directing their movements is now well established (147).

Beyond the simple tropism in orientation Is the problem of navigation
(35, 71, 97). There is considerable research being carried on at the pres
ent time relative to the phenomenon called the "sun compass," a term ap-
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plied to the mechanism which permits insects and birds, and perhaps others,
to direct their mo~ements relative to the position of the sun (SO, 87, 88).
What is the relationship of this "sun compass" to migration? certain
animals (fish and birds) when released or dUring periods of migration
exhibit "intention movements," that is, their movements seem to point i~
a particular direction (51, 64). The significance of such movements is
being studied.

The fact that bats can navigate in total darkness is due to the phe
nomenon termed "echolocation" and is related to high frequency sound
waves (63, 70). Perhaps there are other animals which use a simllar
system for navigation and orientation. Homing behavior is not fully under
stood (46, 82, 83, 86, 98).

Have you ever watched the monarch butterfly migrating? An exten
sive banding program now exists betweEn many cooperators to study this
migration (146). Many other insects migrate, but their routes of travel,
how they travel and the distances traversed have yet to be learned. The
marvelous migration of penguins over miles of pack-ice to their ancestral
breeding grounds (131) as well as the great migrations of most of our
birds are recognized, yet for many species we have yet to learn where they
specifically winter. How some of these individual migrants are able to
return year after year and nest in the same field or few square yards Is
still a mystery (103). The "Coriolls Force" has been proposed as a method
used by birds as a guide in navigation (17).

Man communicates by using sounds, movements and symbols. These
methods are also used by other animals. The songs of birds. the calls of
amphibians, and the mechanical sounds of insects are the most famUlar
(18, 20). These sounds are now being SUbjected to analysis by use of
sonograms and other recording devices with results indicating geogra
phical varation, temperature relationships and genetic variability, even
hybrid calls (43). Modern recording devices are also being used to study
the songs of mice as well as the various sounds produced by fish (45, 52).

One of the most outstanding contributions to btology in recent year.
has been the demonstrated use of a unique dance by the honey bee to
communicate information to others in its hive (147). The movementa of
other animals, such as the dance of the prairie chicken, the display of the
stickleback (142) and cichlid fish (9), and the "pUSh-Up" of iguanid liz
ards (106) are means of communication for these animals.

The use of symbols by animals is an area not well studied, yet when
a male rosy-finch presents a piece of nesting material to its mate, or your
pet dog comes to you with a ball in its mouth, are these not symbols which
transmit information?

We are all familiar with terms such as flock, school, herd, colony and
similar terms, used to connote aggregations of individuals of a particular
species. These aggregations may be loose assemblages or highly organized
Rocieties of animals. The factors that are responsible for keeping schools
of fish (81) or aggregations of tadpoles (24, 25) together are not well
known.

The study of social behavior is one of the most active fields of animal
behavior study (1, 3, 39, 47, 85, 126, 139). Social orders are now known
. ') exist in all classes of vertebrates. The organization of these lOCial
·;trata depends upon a phenomenon known as dominance. called varioll8
r,ames such as peck-right peck-dominance, or nip-right (2, 22, 58, 151).
:>ominance and social s~ding may be established by aggressive behavior
26, 38, 61, 77, 128, 129, 130, 136,104.) such as fighting, dl8playlng, blut·

.eng or vocal sounds (33, 57, 99, 120, 123, 12., 65).
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The relationship between opposite sexes is a type of social behavior
which involves courtship and mating (7, 27, 30, 113). There is a great
volume of literature on the various types of animal courtship from scor
pions (4) to birds of paradise. Certain movements involved in the court
ship of various groups such as ducks (94), geese, pigeons (150), cichlid
fish (9), guJls (145), and others have been studied and the evolutionary
development and elaboration of these movements can be followed.

The relationship between adults and young is a special category of
socIal behavior and involves such things 8S parental care of young (84, 94,
108), learning (138) and play (14).

From the time of its birth or hatching, an animal occupies or moves
through a certain amount of space for a certain length of time. It is gen
erally true, particularly among vertebrates, that the space used by an ani
mal shows some consistent pattern, that is, in a biological community, 8

type of organization exists for the utilization of the available space (174).
The area covered by an individual in its day to day activities is termed its
activity range. Activity ranges, Within species, generally have some con
formity as to size. This may be true for a herd, school, flock or similar
group, as well as for the individual. When this activity has some central
focus to which the individual or group consistently returns, we then call
the area a home range (31, 56, 118).

Many animals, by use of aggressive actions such as display, fighting.
chemical signs, or songs assert their claim to a particular area, which may
be the same as the home range or smaller. Such action is territoriality
(28, 29, lS9, 60, 76, 78). Such territorial actions have been demonstrated
in all groups of vertebrates as well as in many arthropods, such as dragon
flies (78) and bees.

The space occupied has three dimensions and in the organization of a
biotic community, different animals occupy the var~ous strata, limiting
their vertical movements. The stratum used by a species is often directly
related to some particular behavior pattern.

Man has terms to express periods of time, such as diurnal, crepuscu
lar, nocturnal, aestival, hibernal and autumnal. Though these tenns are
based primarily upon physical phenomena, they have real meaning rela
tive to the behavior patterns of animals (11, 32, 66, 67, 75, 102, 109). The
pattern of activity in time for a species is usually consistent. This relates
to reproductive cycle, teeding and resting periods, periods of dormanc~·

and others. We accept these temporal relationships, but we have actuaHy
only begun to stUdy such phenomena as hibernation, aestivation, diel activ
ity, nocturnallsm, and the specializations ot behavior that go with these.

A brief sketch of five approaches to the study of animal behavior ha-;
been presented, but one could not stUdy one without also learning about
another. The opportunity to study and learn about the behaVior of ani·
mals is before you. No two species would be expected to have identical
patterns, yet we are learning that these patterns show homologies, con
l1atent with other taxonomic characters and that for the limited groups
studied, these patterns can be demonstrated to exhibit evolutionary trends
from the primitive to the specIalized. (9, 26, 79).

The door is open and the opportunity to study animal behavior is yours
Wontt you come inside and look around for yourself?

8ELEcTED REFDtENCES IN ANIMAL BEHAVIOR

1. Alee, W. C. 1988. The social life ot animals. W. W. Norton. Ne\'
York. 293 pp.



BIOLOGICAL SCIENCES 91

2. . _ _ _ - 1942. Social dominance and sub)rdination among ver-
tebrates. Biolog. Symposia 8: 139-162.

3. . _ _ _..... 1951.. Cooperation among animals. Henry Schuman.
New York. 223 pp.

4. Alexander, Anne J. 1957. The courtship and mating of the scor
pion, Opi8thophthalmas latim(mu..,. Proc. Zool Soc Lond 128'
529-544. . . . .

5. Armstron~ .. E. A. 1~50.. The nature and function of displacement
actiVIties. PhySIologIcal mechanisms in animal behavior. Sym
posium Soc. Exp. BioI. No.4: 361-384. Academic Press, New
York.

6. Aronson, L. R. 1943. The "release" mechanism and sex recognition
in Hyla andersonii. Copeia 1943: 246-253.

7. . , 1944. The sexual behavior of Anura. VI. The mating
pattern of Bulo amencam"" BUlo lowleri, and BI&lo terreatriB.
Amer. Mus. Novitates. No. 1250: 1-15.

8. Backlund, H. 0., and S. Ekeroot. 1950. An actograph for small ter
restrial animals. Oikos, 2.

9. Baerends, G. P., and J. M. Baerends - van· Roon. 1950. An intro
duction to the ethology of cichlid fishes. BehaViour (Supple
ment 1): 1-243.

10. Bailey, F. W., and C. F. C. Riley. 1931. Colour vision and the for
mation of associations with reference to light of various wave
lengths in the parakeet. Melopsittacus undulatua (Shaw). Trans.
Royal Canad. Inst. 18: 1-115.

11. Barden, A. 1942. Activity of the lizard, CnemidophoTtu lezltneat'l-a.
Ecol. 23: 336-344.

12. Baylor, E., and F. E. Smith. 1953. An instrument tor quantitatlv"
studies of phototaxis. Ecology 34: 224-225.

13. 1953. The orientation ot Cladocera to polarized light.
Amer. Nat. 87: 97-101.

14. Beach, F. A. 1945. Current concepts of play in animals. Amer.
Nat. 79: 523-541.

15. . 1948. Hormones and behavior. Paul B. Hoeber, Inc.,
New York. 368 pp.

16. Beecher, W. J. 1942. Nesting birds and the vegetation substrate.
Chicago Omithol. Soc., Chicago. 69 pp.

17. . 1951. A possible navigation sense in the ear of birds.
Amer. Midi. Nat. 46: 367-384.

18. Blair, W. F. 1958. Mating call in the speciation ot anuran amphib
ians. Amer. Nat. 90: 27-51.

19. Blum, H. F. 1954. Photoonentation and the "tropism theory:'
Quart. Rev. BioI. 29: 307-321.

20. Bogert, C. M. 1958. Sounds ot North American trogs: The bio
logical significance of voice in trog.. Album No. FX 6186,
Folkway Records and Service Corp., New York.



92 PROC. OF THE OKLA. ACAD. OF SCI. FOR 1958

21. Bourllere, Francis. 1954. The natural history of mammals. A. A.
Knopf, Inc., New York.

22. Bovbjerg, R. V. 1963. Dominance order in the crayfish, OTconecte~

ViTU", (Hagen). Physiol. Zoot 26: 173-178.

28. Boycott, B. B., and J. Z. Young. 1950. The comparative study of
learning. Physiological mechanisms in animal behavior. Sym
posium Soc. Exp. BioI. No.4: 432-453. Academic Press, New
York.

24. Bragg, A. N. 1945. Breeding and tadpole behavior in Bcaphiop1t8
hurterii near Norman, Oklahoma, spring, 1945. Wasmann Col
lector 6: 69-78.

25. . 1954. Aggregational behavior and feeding reactions in
tadpoles of the savannah spadefoot. Herpetol. 10: 97-102.

26. Breder, C. M. Jr. 1936. The reproductive habits of the North Amer
ican sunfishes (Family Centrarchidae). Zoologica 21: 1-48.

27. Bums, Eugene. 1953. The sex life of wild animals. Rinehart and
Co., Inc., New York. 290 pp.

28. Burt, W. H. 1940. Territorial behavior and populations of some
small mammals in southern Michigan. Misc. Publ. Mus. Zool.,
Univ. Mich., 45: 1-58.

29. . 1949. Territoriality. J. Mammal. 30: 25-27.

80. Burton, Maurice. 1953. Animal courtship. F. A. Praeger, New
York, 267 pp.

31. Cagle, F. R. 1944. Home range, homing behavior and migration in
turtles. Univ. Mich. Mus. Zoo!., Misc. Pub!. 61: 1-34.

32. Calhoun, J. B. 1944-46. 24-hour periodicity in the animal kingdom.
J. Tenn. Acad. Sci. 19: 179-200; 20: 228-232, 373-378; 21: 208
216, 281.

33. Carpenter, C. R. 1934. A field study of the behavior and social re
lationships of howling monkeys (Alouatta pallia-ta). Camp.
Psycho!. Monog. 10: 1-168.

34. 1950. General plans and methodology for field studies
of the naturalistic behavior of animals. Ann. N. Y. Acad. Sci.
51: 1006-1008.

35. earthy, J. D. 1957. Animal navigation. Charles Scribner's Sons.
New York. 151 pp.

36. Clark, E., and L. R. Aronson. 1951. Sex behavior in the guppy.
Lebi8tes reticulatus (Peters) . Zoologica 36: 49-66.

37. Coghill, G. E. 1929. Anatomy and the problem of behaviour. Cam
bridge Univ. Press, London.

38. ColUas, N. E. 1944. Aggressive behavior among vertebrate animals
Physiol. Zoo!. 17: 83-123.

39. Collias, N. E. 1950. Social lite and the individual among vertebrat,~

animals. Ann. N. Y. Acad. Sci. 51: 1074-1092.

40. Cottam, C. 1956. Marking birds for scientific purposes. Eco:.
37: 675-681.



BIOLOGICAL SCIENCES 93

41. Cronin, L. E. 19.9. Comparison of methods of tagging the blue
crab. Ecol. 30: 390-394.

42. Davenport, D. 1955. Specificity and behavior in symbiosis. Quart.
Rev. BioI. 30: 29-46.

43. Davis, L. I. 1958. Acoustic evidence of relationship in North Amer
ican crows. Wilson Bull. 70: 151-167.

44. Dice, L. R. 1945. Minimum intensities of illumination under which
owls find dead prey by sight. Amer. Nat. 70: 3M-U6.

4:>. Dice, L. R., and E. Barto. 19:>2. Ability of mice of the genuA
PeromysCU8 to hear ultrasonic sounds. Science 116: 110-111.

46. Edelstam, C., and C. Palmer. 1950. Homing behavior in gastro
pods. Oikos 2: 259-270.

47. Emerson, A. E.. 1946. The biological buis of social cooperatlon.
Ill. Acad. SCI. Trans. 39: 9-18.

48. Emlen, J. T. 1956. Display and mate selection in the Window-bishop
birds. Anat. Rec. 125: 60:>.

49.. 1950. Techniques for observing bird behavior unde,·
natural conditions. Ann. N.Y. Acad. Sci. 51: 1103-1112.

50. Evans, L. T. 1955. Group processes in the lower vertebrates. Group
processes. B. Schaffner, Ed., Trans. First Conf., Josiah Macy,
Jr. Foundation, New York, 268 pp.

51. Farner, D. S., L. R. MeWaldt, and J. R. King. 1954. The diurnal
activity patterns of caged migratory white-crowned sparrows in
late winter and spring. J. Comp. and Physiol. Psychol. 47:
148-153.

52. Fish, M. P. 1956. Animal sounds in the sea. ScI. Amer. 194: 9S
1()4.

53. Fraenkel, G. S. and D. L. Gunn. 1940. The orientation of animals;
kineses, taxes and compass reactions. Clarendon Press, OXford,
352 pp.

54. Frings, M. 1954. Bibliographie sur l'acoustique des insects. Extralt
des Annales des Epiphyties fascicule special de 1954 consacr'
au Colloque sur I'Acoustique des Orthopteres. pp. 401-445.

55. . _ , and J. Jumber. 1954. Preliminary studies on the use
of a specific sound to repel starlings (StUTtUtli 1JtdgamJ from
objectionable roosts. Science 119: 318-319.

56. Gerking, S. D. 1953. Evidence for the concepts of home range and
territory in stream fish. Ecol. 346: 347-36:>.

57. Goin, C. J. 1949. The peep order in peepers, a swamp water sere"
nade. Quart. J. Fla. Acad. Sci. 2: 59·61.

58. Gordon, K. 1936. Territorial behavior and social dominance among
Sciuridae. J. Mammal. 17: 171-172.

59. Graf, W. 1956. Territorial1Bm in deer. J. Mammal. 37: 165·170.

60. Grant, W. C. Jr. 1955. Territorialism in two species of salamanden.
Science 121: 137·138.

61. Greenberg, B., and G. K. Noble. 1944. Social behaviour ot the



94 PROC. OF THE OKLA. ACAD. OF SCI. FOR 1958

American chameleon, Anolis carolinens i-8. Physiol. Zool. 17 :
392-439.

62. Griffin, D. R. 1953. Sensory physiology and the orientation of ani
mals. Amer. Scientist 41: 209-244.

63. . , and R. Galambos. 1941. The sensory basis of obstacle
avoidance by flying bats. J. Exp. Zool. 86: 481-506.

64. . , and T. H. Goldsmith. 1955. Initial flight direction in
homing birds. BioI. Bull. 108: 264-276.

65. Guhl, A. M. 1953. Social behavior of the domestic fowl. Kansas
State Col. Agr. Exp. Stat., Tech. Bull. No. 73.

66. Guyselman, J. B. 1957. Solar and lunar rhythms of locomotor ac
tivity in the crayfish Cambarus virilis. Physiol. Zool. 30: 70-87.

67. Harker, J. E. 1958. Diurnal rhythms in the animal kingdom. BioI.
Rev. 33: 1-52.

68. Harris, V. T. 1952. An experimental study of habitat selection by
prairie and forest races of the deermouse, .peromY8cus
manicu'zatus. Univ. Mich., Contrib. Lab. Vert. Biol., No. 56:
1-55.

69. Hartley, P. H. T. 1950. An experimental analysis of interspecific
recognition. Physiol. Mech. in Animal Behav., p. 311-336.
Sympos. Soc. Exp. Bio!., No.4. Academic Press, New York.

70. Hartridge, H. 1945. Acoustic control in the flight of bats. Nature
156: 490-491.

71. Hasler, A. D. 1957. Animal Navigation. Anat. Rec. 128: 561.

72. .. , and W. J. Wisby. 1951. Discrimination of stream od-
ors by fishes and its relation to parent stream behavior. Amer.
Nat. 85: 223-238.

73. Hediger, H. 1950. Wild animals in captivity. Butterworth's Scien
tific Pub!., London, 207 pp.

74. Hertz, D. 1938. Perception and sensibility. BuI. Anim. Behaviour
1: 18-20.

75. Higginbotham, A. C. 1936. Studies of amphibians' activity I. Pre
liminary report on the rhythmic activity of Bufo americant18
americanus Holbrook and Bufo fowleri Hinkley. EcoI. 20: 58-
71. .

76. Hinde, R. A. 1956. The biological significance of the territories of
birds. Ibis 98: 340-369.

77. Howard, R. S. 1955. The occurrence of fighting behavior in the
grain beetle Tenebrio molitor with possible formation of a domi
nance hierarchy. Ecol. 36: 281-285.

78. Jacobs, M. E. 1955. Studies on territorialism and sexual selection
in dragopilies. EcoI. 36: 566-586.

79. Jameson, D. L. 1955. Evolutionary trends in the courtship and mat
ing behavior of Salientia. Syst. ZooI. 4: 105-119.

BO. Kalmus, H. 1954. The sun navigation of .animals. Sci. Amer.
191: 74-76; 78.

81. KeeJl,leyside, M. H. A. 1955. Some aspects of the schooling be-



BIOLOGICAL SCIENCES 95

haviour of fish. Behaviour. 8: 183-248.

82. Keith, L. B., and J. D. Waring. 1956. Evidence of orientation and
homing in snowshoe hares. Canad. Jour. Zoo!. 34: 579-581.

83. Kendeigh, S. C. 1944. Homing of Peromyscus maniculatus gracilis.
J. Mammal. 25: 405-579.

84. 1952. Parental care and its evolution in birds. Ill.
Biolog. Monog. 22: 1-356.

85. King, J. A. 1955. Social behavior, social organization, and popula
tion dynamics in a black-tailed prairie dog town in the Black
Hills of South Dakota. Contrib. Lab. Vert. Biol., Univ. Mich.
67: 1-123.

86. Kowalski, K., and R. J. Wojtusiak. 1952. Homing experiments on
bats. Bul. Acad. Poland Sci. Let., pp. 33-56.

87. Kramer, G. 1952. Experiments in bird navigation. Ibis 94: 265-285.

88. . and M. von E. Riese. 1952. Die Dressur von Brief-
tauben auf Konpassrichtung in Wahlkafig. Zeit. f. Tierpsy
chologie 9: 245-255.

89. Lack, D. 1953. The life of the robin. Penguin Books, London.

90. Lehrman, D. S. 1953. A critique of Konrad Lorenz's theory of in
stinctive behaviour. Quart. Rev. BioI. 28: 337-363.

91. Loosanoff, V. L., and H. C. Davis. 1947. Staining of oyster larvae
as a method for studies of their movements and distribution.
Science 106: 597-598.

92. Lorenz, K. 1937. The companion in the bird's world. Auk, 54: 254
273.

93. . 1950. The comparative method in stUdying innate be-
havior patterns. PhysioI. Mech. in Anim. Behav. 211-268. Sym
posium Soc. Exp. BioI. No.4. Academic Press. Inc., New York.

94. . 1951. Comparative study of the behavior of the anati-
nae. Translation in Aviculture Magazine, Vols. 57-58.

95. Lorenz, K. 1952. King Solomon's ring. Thomas Y. Crowell Co.,
New York, 202.

96. Lowenstein, O. 1950. Labyrinth and equilibrium. Physiol. Mech.
in Anim. Behav., 60-82, Sympos. Soc. Exp. Biol., No.4., Aca
demic Press, New York.

97.

98.

99.

100.

101.

Mathews, G. V. T. 1955. Bird navigation. Cambridge Univ. Press.
Cambridge.

McAtee, W. L. 1921. Homing and other habits of the bullfrog.
Copeia 96: 36-40.

McHugh, T. 1958. Social behavior of the American buffalo Bison
bison bison. Zoologica 43: 1-40.

Michener, C. D. 1953. Problems in the development of social be
havior and communication among insects. Trans. Kansas Acad.
Sci. 56: 1-15. .

Miller, A. H. 1942. Habitat selection among vertebrates and its
relation to intraspecific variation. Amer. Nat. 76: 26-35.



96 PROC. OF THE OKLA. ACAD. OF SCI. FOR 1958

102. Miller, R. S. 1955. Activity rhythms in the wood mouse, Apodem1t8
sylvaticu8 and the bank vole, Olethrionomys glareolus. Proc.
Zool. Soc. Lond., 125: 505-519.

103. Nice, M. M. 1937. Studies in the life history of the song sparrow.
Trans. Linn. Soc. N. Y., 4: 1-247.

104. Noble, G. K. 1936. Courtship and sexual selection of the flicker,
Oolalptes aurattt8 lutenus. Auk, 53: 269-282.

105. Noble, G. K. 1937. Sense organs involved in courtship of Storeria,
ThamnophiB and other snakes. Bull. Amer. Mus. Nat. Hist.
73: 673-725.

106. . , and H. T. Bradley. 1933. The mating behavior of
lizards. Ann. N. Y. Acad. Sci. 35: 25-100.

107. . , and E. J. Farris. 1929. The method of sex recogni-
tion in the wood frog, Rana sylvatica Le Conte. Amer. Mus.
Novitates 363: 1-17.

108. Noble, R .. C. 1946. The nature of the beast. Doubleday and Com
pany, Inc., Garden City, N. Y. 224 pp.

109. Park, O. 1940. Nocturnalism - The development of a problem. Ecol.
Monog. 10: 485-536.

110. Pendleton, R. C. 1956. Labeling animals with radioisotopes. Ecol.
37: 696-689.

111. Pumphrey, R. J. 1950. Hearing. Physiological mechanisms in ani
mal behavior, pp. 3-18. Symposium Soc. Exp. BioI., Academic
Press, New York.

112. IRamsey, A. 0., and E. H. Hess. 1954. A laboratory approach to the
stUdy of imprinting. Wilson Bull. 66: 196-206.

113. Reed, C. A. 1946. The copulatory behavior of small mammals. J.
Comp. Psych. 39: 185-206.

114. Revesz, G. 1924. Experiments on animal space perception. Brit.
J. Psychol. 14: 386-414.

115. Ricker, W. E. 1956. The marking of fish. Ecol. 37: 665-670.

116. Roberts, D., and G. C. Drew. 1939. Visual perception in mammals.
Bull. Anim. Behav. 1: 21-25.

117. Roberts, T. W. 1942. Behavior of organisms. Ecol. Monog. 12:
334-412.

118. Robinson, W. B., and E. F. Grand. 1958. Comparative movements
of bobcats and coyotes as disclosed by tagging. J. Wildlife
Management 22: 117-122.

119. Roth, L. M., and E. R. Willis. 1952. A stUdy of cockroach behavior.
Amer. MidI. Nat. 47: 66-124.

120. Schein, M. W., and M. H. Fohrman. 1955. Social dominance relation
ships in a herd of dairy cattle. Brit. J. Anim. Behav. 3: 45-55.

121. Schneirla, T. C. 1946. Problems in the biopsychology of social or
ganization. J. Abnormal Psychol. 41: 385-402.

122. . _ _ _ _ 1950. The relationship between observation and experi-



BIOLOGICAL SCIENCES 97

ment in the field study of behavior. Ann. N. Y. Acad. Sci. 51:
1022-1044.

123. Scott, J. P. 1944. Social behavior, range and territoriality in domes
tic mice. Proc. Ind. Acad. Sci. 53: 188-195.

124. . : 1945. Social behavior, organization and leadership in
a small flock of domestic sheep. Compo Psych. Monog. 18: 1-29.

125. 1950. Methodology and techniques for the study of
animal societies. Ann. N. Y. Acad. Sci. 51: 1001-1022.

126. 1956. The analysis of social organization of animals.
Ecol. 37: 213-221.

127. . 1958. Animal Behavior. Univ. Chicago Press, Chicago.
281 pp.

128. . 1958 a. Aggression. Univ. Chicago Press, Chicago.
149 pp.

129. . _....................... and E. Fredericson. 1951. The causes of fighting in
mice and rats. Physio!. Zoo!. 24: 273-309.

130. Shaw, C. E. 1951. Male combat in American colubrid snakes with
remarks on combat in other colubrid and elapid snakes. Herpe
tologica. 7: 149-168.

131. Sladen, W. J. L. 1956. Social structure among penguins. Group
Processes. Trans. Second Conf., J. Macy Jr. Foundation. pp.
29-93.

132. Stebbins, R. C., and R. M. Eakin. 1958. The role of the "third eye"
in reptilian behavior. Amer. Mus. Novitates, No. 1870.

133. Symposium Physiological mechanisms in animal behavior. 1950.
Soc. Exp. Biol., No.4. Academic Press, New York.

134. Taber, R. D. 1956. Marking mammals; standard methods and new
developments. Ecol. 37: 681-685.

135. Tavolga, W. N. 1956. Visual, chemical and sound stimuli as cues in
the sex discriminatory behavior of the gobiid fish, Bathygobius
8oporator. Zoologica 41: 49-64.

136. Test, F. H. 1954. Social aggressiveness in an amphibian. Science
120: 140-141.

137. Thorpe, W. H. 1945. The evolutionary significance of habitat selec
tion. J. Anim. Ecol. 14: 67-70.

138. 1956. Learning and instinct in animals. Methuen and
Co., London. 493 pp.

139. Tinbergen, N. 1939. On the analysis of social organization among
vertebrates with special reference to birds. Amer. MidI. Nat.
21; 210-234.

140. . 1942. An objectivistic stUdy of the innate behaviour of
animals. Biblioth. biotheor. 1: 39-98.

141. Tinbergen, N. 1948. Social releasers and the experimental method
required.for their study. Wilson Bull. 60: 6-51.

142. .. 1951. The stUdy of instinct. Clarendon Press, Oxford.
228 pp.



98 PROC. OF THE OKLA. ACAD. OF SCI. FOR 1958

143. . _ _..... 1952. "Derived" activities, their causation, biological
significance, origin, and emancipation during evolution. Quart.
Rev. BioI. 27: 1-32.

144. . w 1953. Fighting and threat in animals. New Biology
14; 9-24.

145. . 1953 a. The herring gull's world. Collins, London.
255 pp.

146. Urquhart, F. A. 1955. Report on the studies of the movements of
the monarch butterfly in North America. July, 1955. Royal
Ontario Museum of Zoology and Paleontology, Toronto. 40 pp.

147. von Frisch, K. 1950. Bees, their vision, chemical senses and lan
guage. Cornell Univ. Press., Ithaca. 116 pp.

148. Vowles, D. M. 1954. The orientation of ants. II. Orientation to
light, gravity and polarized light. J. Exp. BioI. 31: 256-275.

149. Walls, G. L. 1942. The vertebrate eye. Cranbrook Institute of Sci
ence, Bloomfield Hills, Michigan.

150. Whitman, C. O. 1919. The behaviour of pigeons. Posthumous works
of C. O. Whitman, 3: 1-16. Ed. by A. H. Carr, Carnegie Inst ..
257 pp.

151. Winslow, C. N. 1938. Observations on dominance-subordination in
cats. J. Gen. Psychol. 52: 425-428.

152. Wood, J. T. 1951. Protective behavior and photic orientation in
aquatic adult and larval two-lined salamanders, E1tTycea b.
bislineata x cirri.gera. Virginia J. Sci. 2 (New Series): 113
121.

llSS. Woodbury, A. M. 1956. Marking amphibians and reptiles. Ecol.
37: 670·674.


	p087b
	p088
	p089
	p090
	p091
	p092
	p093
	p094
	p095
	p096
	p097
	p098a

