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INTRODUCTION

The present bibliography consists of 1,005 references concerned with animal
orientation, homing, navigation, migration, and home range movements, and the
various methods of tracking and monitoring such behavior through biotelemetry,
radar, and various banding and tagging techniques. A majority of the publications
appeared between 1950 and 1970, although the most intensive search was made of
the 1965-1970 period. A small number of older articles and books were included
because they appeared to have some special or unusual value.

The references have been organized in two ways. PFirst, they are grouped in
primary categories on the basis of the behavior involved such as orientation,
homing, etc., and the methods of tracking it. Second, within each of the resulting
majoxr areas, the items are arranged in terms of the species of animal. This se- ’
quence is maintained throughout the bibliography and in many cases represents a
rank order according to the number of publications found.

In order to facilitate the assignment of references to the major groups,
however, it was necessary to establish working definitions of many of the terms
used. Thus, orientation refers to some type of directional behavior in which an
animal selects a specific compass setting to follow prior to homing or migration.
Some authors make a distinction between directional orientation as a general con-
cept and goal orientation, the latter meaning a direction an animal must take
after displacement in order to reach a goal or homesite. Homing involves a
return to a loft, nest, or home range over either familiar or unfamiliar terrain
ranging from very short distances to thousands of miles. The ability of an
animal to set and hold a specific course during its movements by utilizing celes-
tial and/or terrestrial cues constitutes a problem of navigation. ' Theoretically,
the mechanism postulated for such behavior may involve sun navigation, star navi-
gation, inertial navigation, a concept of "map and compass," or a sun compass.
Migration is generally regarded as a cyclic movement, although it may be non-
cyclical, usually consisting of a series of annual or periodic round trips between
a breeding site and a home area. It is sometinis described as an "external homeo-
stasis" having certain evolutionary and genetic benefits.

Several publications in the bibliography are considered exceptionally useful
in that they provide comprehensive and detailed reviews of certain areas of re-
search and their theoretical implications and, in addition, most have falrly ex-
tensive bibliographies. They are as follows:

Dorst, J. The Migration of Birds. Boston: Houghton Mifflin, 1962.

- Eastwood, E. Radar Ornithology. London: Methuen, 1967.

~

Matthews, G.V.T. Bird Navigation. Cambridge, England: Cambridge Univ.
Press, 1968. ’

Norris, K.S. (Ed.) Whales, Dolphins, and Porpoises. Berkeley: Univ.
California Press, 1966.
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Schmidt-Koenig, K4 Current problems in bird orientation. Adv Stud Behav,
1965, 1, 217-278. '

Slater, L.E. (Ed.) Bio-Telemetry. New York: Macmillan, 1963.

Storm, R.M. (Ed.) ‘Animal Orientation and Navigation. Corvallis, Ore.:
Oregon State Univ. Press, 1967.




I. ORIENTATION

General References

. Griffin, D.R. Sensory physiology and the orientation of animals. Amer Sci,

1953, 41(2), 209-244.
’
»

Ising, G. Die physikalische moglichkeit eines tierischen Orientierungssinnes
auf basis der erdrotation. Ark Mat Astr Fys, 1946, 32A(4), No. 18,
1-23.

Mittelstaedt, H. The two-component theory of orientation. Ergebn Biol,
1963, 26, 253-258.

Mittelstaedt, H. Basic control patterns of orientational homeostasis.
Symp Soc Exp Biol, 1964, 18, 365-385.

Naunmov, N.P., ‘and V.D. Ll'ichev. Some comments on the problem of orien-
tation. Bionics, April 20, 1966, 481-483.

Neuweiler, G., and F.P. Mohres. The role of spatial memory in orientation.

Cours d'Ete OTAN sur les systemes sonars animaux: Biologie.et bionigue,
1966.

Palmer, J.D. Geomagnetism and animal orientation (béhavior). Natur Hist,
1967, 76(9), 54-57.

' Pardi, L. Astronomical orientatioh of animals: results and current prob-

lems. Boli Zool, 1957, 24(2), 473-523.

Stieve, H. Sense physiological considerations on the orientation of sea
animals in their migrations. Helogolander Wiss Meeresuntersuchungen,
1961, 8(1), 153-166. o N

Verwey, J. Orientation..in migrating marine animals and a comparison with
that of other migrants. Arch neerl Zool, 1958, 13(Suppl. 1), 418-445.

Wojtusiak, R.J. Hypothesis of sensibility to infra-red rays as an attempt
to explain some problems of orientation of animals. C R Mens Classe
Sci Math Nat Acad Polon Sci Lett, 1946, pp. 28-29.

Birds

Anonymous. Orientation in migratory birds. Presse Med, 1963, 71(29),
1498-1499.

Becker, H. Further experiments concerning the orientation behavior of
Larus ridibundus L. and of pigeons following removal to distant places.
Z Wiss Zool, 1968, 178(1/2), 186-234.
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Bellrose, F.C. Celestial orientation by wild mallards. Bird-Banding, l95§a,

24, 75-90. o ' E::!
- -l
. , . i

Bellrose, F.C. The orientation of displaced waterfowl in migration. Wilson
* Bull, 1958b, 70, 20-40.

Bellrose, F.C. Orientation behavior of four species of waterfowl. Auk,
1963, 80, 257-289. :

g
Bellrose, F.C. Orientation in waterfowl migration [ducks]. In: Animal
Orientation and Navigation, ed. by R.M. Storm. Corvallis, Oreg.: Oregon
State University Press, 1967, pp. 73-99.

Boudoint, Y. On the orientation ability of homing plgeons and Ising's
theory. Alauda, 1947, 15(2), 244-247.

Dijkgraaf, S. Orientation problem with birds. Proc K Ned Akad Wetesch,
1946, 49(6), 690-698.

Diesselhorst, G. Experiments on distance orientétion in birds. Naturwiss
Rundsch, 1949, 3, 117-121.

Dol'nik, V.R., and V.A. Payevskiy. On the limits of the capacity of small
birds for orientation. Bionics, April 20, 1966, 462-471.

~

Drury, W.H. Orientation of gannets. Bird-Banding, 1959, 30, 118~119.

Emlen, S.T. Migratory orientation in the indigo bunting, Passerina cyanea:
I. Evidence for use of celestial cues. Auk, 1967a, 84(3), 309-342.

Emlen, S.T. Migratory orientation in the indigo bunting, Passerina cyanea:
I1I.. Mechanism of celestial orientation. Auk, 1967b, 84(4), 463-489.

Emlen, S.T. Orientation of Zugunruhe in the rose-breasted grosbeak,
Pheucticus lucovicianus. Condor, 1967c, 69(2), 203-205. t

Emlen S.T., and J.T. Emlen. A technique for recording migratory orienta-
tion of captive birds. Auk, 1966, 83(3), 361-367.

Evans, P.R. Reorientation of passerine night migrants after displacement
by the wind. Brit Birxds, 1968, 61(7), 281-301.

Fromne, H.G. Investigations of the capacity for orientation in nocturnally
migrating small birds. Tierpsychol, 1961, 18(2), 205-220.

Goldsmith, T.H., and D.R. Griffin. 1Initial flight directions in homing birds.
‘Biol Bull, 1955, 108, 264-276; 1956 111, 235-239.

Gorzo, G. An explanation of the capac1ty of orlentatlon of blrds. Tiscia,
1965, 1, 109-110. -~ e —
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Graue, L.C.  Explerience effect on initial orlentatlon in pigeon homlng.
Anim Behav, 1965a, 13, 149-153.

Graue, L.C. Initial orientation in pigeon homing related to magnetic
contours. Amer Zool, 1965b, 5, 704. '

Griffin, D.R., and T.H. Goldsmith. Initial flight direction of homlqg
birds. Biol Bull, 1955, 108, 264-276. '

Gualtierotti, T. Effect of acceleration on cerebellar potentials in birds
and its relation to sense of direction. Amer J Physiol, 1959, 197(2),
469-474. '

Hamilton, W.J. Celestial orientation in juvenile waterfowl. Condor, 1962b,
64, 19-33. :

Hamilton, W.J. III. Social aspects of bird orientation mechanism [migration].
"In: Animal Orientation and Navigation, ed. by R.M. Storm. Corvallis,
Oreg.: Oregon State University Press, 1967, pp. 57-71.

Hoffmann, K. Repetition of an experiment on bird orientation. Nature,
1958, 181, 1435-1437.

Hoffman, K. The direction orientation of starlings under the midnight sun.
Z Vergl Physiol,_l959a, 41(5), 471-480.

Hoffmann, K. Experimental manipulation of the orientational clock in birds.
Cold Spr Harb Symp Quant Biocl, 1960, 25, 379-387. :

- Keeton, W.T. Orientation by pigeons: is the sun necessary? Science, 1969,
165(3896) , 922~928.

Kimm, I.H. Orientation of cockchafers. Nature, 1960, 188, 69-70.

. . L 4

King,‘J:M B. - Orientation of mlgrants over sea in fog. Brit Birds, 1959,
52, 125 126. i

Kramer, G. Neue Beitrage zur Frage der Fernorientierung der ngel. Orn
Ber, 1948, I, 228-239.

Kramer, G. Oriented passage activity of caged singing birds. Naturwissen-
schaften, 1950, 37(8), 188.

‘Kramer, G. Eine neue Methode zur Erforschung der Zugorientierung und die
bisher damit erzielten Ergebnisse. Proc X Int Orn Cong Uppsala, 19%51la,
271-280.

Kramer, G. Experiments on bird orientation. Ibis, 1952a, 94, 265-285.



Kramer, G. The sun orientation of birds. Verhandlung das deutschew
Zoologische Gesellschaft iz Freiburg, 1952b, 72-84.
- - | -

Kramer, G. Die Sonnenorientierumg der Vogel. Verh dtsch Zool Ges Freiburg,
1952b, 72-84. -

Kramer, G. Wird die Sonnenhohe >ei der Heimfindeorientierung verwertet?
J Orn, 1953c¢, 94, 201-219.
: Vs
Kramer, G. A further study of tHe influence of annual changes in sun aﬂgle
orientation of homing pigecmis. J Orn, 1955b, 96(2), 173-185.

Kramer, G. Experiments on bird crientation and their interpretation. 1Ibis,
1957, 99, 196-227.

Kramer, G. Recent experiments oz bird orientation. Ibis, 195%9a, 101, 408.

Kramer,'GL, Review of bird orientation in homing. Ibis, 1959b, 101, 399-416.

Kramer; :G. Long-distance orientation. In: Biology and Comparative Physiology

of Birds, ed. by A.J. Marshall. London, 1961, pp. 341-371.

Kramer, G.; J.G. Pratt, and U.v. St Paul. Directional differences in. pigeon
hqming. Science, 1956, 123(3191), 329-330.

Kramer, G;;:J.G. Pratt, and U.v. St Paul. Two direction experiments with
homing pigeons and their bearing on the problem of goal orientation.
Amer Natur, 1957, 91(856), 37-48.

Kramer, Gi}>d.G. Pratt, and U.v. St Paul. Neue untersuchungen uber den
VfRigh;gngseffekt". J Orn, 1958, 99, 178-191.

Kramer, G., and E. Riese. Die Dressur von Brieftauben and Kompassrichtung
“im Wahlkafig. 2 Tierspychol, 1952, 9, 245-251.

Kramer, G., and U.v. St.~Paul.‘ Direction training: a significant factbr in
“the “orientation of the homing pigeon. 2 Tierpsychol, 1950a, 7, 620-631.

—~

Kramer, G%?Sénd U.v. St Paul. Starlings (Sturnus vulgaris L.) orient them-
_selves by sky light. Naturwissenschaften, 1950b, 37(22), 526~527.

Kumari, E.V. Present state of .research on bird orientation. Ref Zhur Biol,
1963... .

-Matthews, G.V.T. The relation of learning and memory to the orientation
' and héming of pigeons. Behaviour, 1952b, 4, 202-221.

Matthews, G.V.T. The orientation of untrained pigeons: a dichotomy in the
homing process. J Exp Biol, 1953b, 30, 268-~276.
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Matthews, G.V.T. '"Nonsense" orientation in mallard Anas platyrhynchos and
its relation to experiments on bird navigation. Ibis, 1961, 103(2),
211-230.

Matthews, G.V.T. Tests of the possible social significance of 'nonsense'
orientation. Wildfowl Trust Ann Rep, 1962, 13, 47-52.

’
’

Matthews, G.V.T. A review of orientation studies and their relevance to the
problems of bird navigation. 1l6th Int Cong of Zool, 1963a.

Matthews, G.V.T. ‘'Nonsense' orientation as a population variant. Ibis,’
1963b, 105, 185-197. .

Matthews, G.V.T. The astronomical bases of "nonsense" orientation. Proc
Int Orn Congr, 1963c, 13, 415-429. :

Matthews, G.V.T. The orientation of pigeons as affected by the learning
of landmarks and by the distance of displacement. In: Readings in
Animal Behavior, ed. by T.E. McGill. New Yorxrk: Holt, Rinehart and
Winston, 1965a, pp. 380-390. : :

Matthews, G.V.T. Some parameters of 'nonsense' orientation in mallard.
Wildfowl Trust Ann Rep, 1967, 18, 88-97.

Matthews, G.V.T., J.A. Eygenraam, and L. Hoffmann. Initial direction
tendencies in the European greenwinged teal. Wildfowl Trust Ann Rep,
1963, 14, 120-123.

Mattingley, A.H.E. Orientation in birds. 1Ibis, 1946, 88, 512-517.

Merkel, F.W. Migration orientation of birds: a still unsolved question.
Umsch Wiss Tech, 1968, 68(5), 141-145.

¢

. Merkel, F.W., and H.G. Fromme . Untersuchungen uber das Orientierungsuermogen
nachtlich ziehender Rotkehlchen Erithacus Rubecula. Naturwissenschaften,

1958, 45, 499. _

Merkel, F.W., H.G. Fromme, and W. Wiltschko. Nonvisual orientation capa-
- bility during nightly migration restlessness in the European robin.
Vogelwarte, 1964, 22(3/4), 168-176.

Mewaldt, L.R., M.L. Morton, and I.L. Brown. Orientation of migratory rest-
lessness in Zonotrichia. Condor, 1964, 66, 377-417.

Mewaldt, L.R., and R.G. Rose. Orientation of migratory restlessness in the
white-crowned sparrow. Science, 1960, 131, 105-106.

Meyer, M.E. Stimulus control for bird orientation. . Psychol Bull, 1964b,
62, 165-179. L.




Moreau, G., and J.-C. Pouvet. Tentative evidence of the influence of elec-
gy, . tromagnetic waves on the orientation sense of carrier pigeons. Alauda
%  Rev Int Orn, 1968, 36(4), 217-225.

Myres, M.T. Dawn ascent and reorientation of Scandinavian thrushes (Turdus
spp.) migrating at night over the northeastern Atlantic ocean in autumn.
Ibis, 1964, 106(1), 7-51.

Owen, R.B. Jr. Premigratory behavior and orientation in blue—winged teal
(Anas discors). Auk, 1968, -85(4), 617-632.

Penney, R.L. Adelie penguin orientation. Antarctic J U §, 1967, 2(4),
107.

Penney, R.L., and J.T. Emlen. Sun orientation by the Adelie penguin
(Pygoscelis adeliae). Proc Internatl Congr Zool, l963b{ 16(2), 20.

Perdeck, A. Several experiments on the orientation of birds. Arch Neer
Zool, 1950, 11(4), 532. : :

Perdeck, A.C. Two types of orientation in migrating starlings Sturnus
vulgaris L. and chaffinches Fringilla coelebs L., as revealed by dlS-
placement experiments. Ardea, 1958, 46, 1-37. )

Perdeck, A.C. Orientatievermogen van Kokmeeuven. -Limosa, l967a, 4b,
158-160.

Perdeck, A.C. Orientation of starlings after displacement to Spain.
Ardea, 1967b, 55, 194-202.

-~

Pratt, J.G. Research on animal orientation with emphasis on the phenomena
of homing in pigeons. Duke University, 1955b. (AD 53687.)

_Pratt, J.G. Research on animal orientation with emphasis on the phenonemon
‘ of homing in pigeons. Contract Nonr-1181 (03), Duke University.
(AD 286 808.)

Pratt, J.G., and R.H. Thouless. Homing orientation in pigeons in rela-
tion to opportunity to observe the sun before release. J Exp Biol,
1955, 32, 140-157.

Rabol, J. Orientation of autumn migrating garden warblers (Sylvia borin)
after displacement from Western Denmark (Blavand) to Eastern Sweden
(Ottenby) : a preliminary experiment. Dansk Orn Foren Tidsskr, 1969,

63(2), 93-104. =

‘Rawson, K.S. Sun compass orientation and endogenous activity rhythms of
the starling (Sturnus vulgaris L.). 2 Tierpsychol, 1954, 11, 446-452.

g%



o

Rawson, K.S., and A.M. Rawson. The orientation of homing pigeons in rela-
tion to change in sun declination. J Orn, 1955, 96, 168-172.

o

Sauer, E.G.F. Die sternenorientierung nachtlich ziehender grasmucken

{? o .. Sylvia atricapilla, Borin and Curruca. 2 Tierpsychol, 1957, 14,

A | 29-70.

A ;. Sauer, E.G.F. Further studies on the stellar orientation of nocturnally
{N migrating birds. Psychol Forsch, 1961, 26(3), 224-244.

. : - Sauer, E.G.F. Geographical imprinting and day-and-night orientation of the
f% : transoceanic wandering Pacific golden plover (Pluvialis dominica fulva).
-~ Exrgebnisse Biol, 1963, 26, 281-285.

Sauver, E.G.F., and E.M. Sauer. Z2Zur frage der nachtlichen Zugorientierung
von grasmuchken. Rev Suisse de Zool, 1955, 62, 250-259.

T

Saver, E.G.F., and E.M. Sauer. Nachtliche Zugorienterung europaischen
Vogel in sudweat Afrika. Vogelwarte, 1959, 20, 4-31.

Sauer, E.G.F., and E.M. Sauer. Orientation of nocturnal bird migrants by
the stars. Proc Int Orn Congr, 1960a, 12, 645-648.

e

Schmidt-Koenig, K. The sun azimuth compass: one factor in the orientation
of homing pigeons. Science, 1960b, 137(3403), 826~828.

23

Schmidt-Koenig, K. Die Sonnenorientierung richtungdressierter Tauben in
ihrer physiologischen Nacht. Naturwissenschaften, 196la, 48, 110.

ISP |

Schmidt-Koenig, K. Neuere aspekte uber die Orientierungsleistungen von
Brieftauben. Ergebn Biol, 1963b, 26, 286-297.

|8 3
[ |

Schmidt-Koenig, K. Sun compass orientation of pigeons upon displacement
north of the arctic cixcle. Biol Bull, 19634, 127, 154-158.

P—
H M
o, o d

Schmidt-Koenig, K. Sun compass orientation of pigéons upon equatorial and
trans-equatorial displacement. Biol Bull, 1%63e, 124, 311-321.

Schmidt-Koenig, K. Initial orientation and distance of ‘displacement in
pigeon homing. Nature, 1964a, 201, 638. '

[

Schmidt-Koenig, K. On the oxientation of birds; experiments and problems.
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