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The varied methods of locomotion in birds pose significant problems in 

behavior, ecology, adaptation, and evolution. On the ground birds progress 

with their legs moving either synchronously (hopping) or asynchronously 

(walking, running) as the extreme conditions. Relatively terrestrial species 

often have asynchronous gaits, whereas primarily arboreal species are 

typically synchronous on the ground. Particularly important earlier studies 

on passerines are Kunkel’s (1962) comparative behavioral survey and 

Riiggeberg’s (1960) analysis of the morphological correlates of gaits. Over 
several years I have noted gaits for 47 passerine species in the U.S., En- 

gland, and Kenya, and have examined many references. I here sum- 

marize behavioral records for families not mentioned by Kunkel (1962) 

and also for species with gaits markedly unlike those of confamilial species 

discussed by him. My supplementary review is selective rather than ex- 

haustive with the aim of indicating more fully the distribution of gaits 

among the passerine families. Regional handbooks, life history studies, 

and other publications contain numerous additional records, but I know 

of none that negate the conclusions presented here. J. S. Greenlaw (in 

prep.) has reviewed elsewhere the passerine double-scratch foraging be- 

havior that has at times previously been discussed in connection with 

gaits (e.g., in Hailman 1973). 

VARIATION WITHIN SPECIES 

Gaits often vary within a species (Kunkel 1962, Hailman 1973, Schwartz 

1964, Gobeil 1968, Eliot in Bent 1968:669-670, this study). As an addi- 

tional example, I have seen Common Grackles (Quisc&s quiscula) hop in 

contrast to their usual walk. Such intraspecific variation is possibly related 

to both substrate and speed of locomotion (Hailman 1973), but further 

studies will be necessary to clarify the possible relationships. 
Ontogenetic changes can result in intraspecific variation in gaits (Nice 

1943, Kunkel 1962). Recent records are summarized in Table 1. Some 

species change little, if at all, ontogenetically as I have noted for the House 

Sparrow (Passer domesticus) in which both fledglings and adults hop. 

Another source of variation within species is difference between foraging 

and display gaits (see, for example, Delius 1969, Miller 1951, Rowley 1962, 

Schwartz 1964). Injuries or malformations also contribute to intraspecific 
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TABLE 1 

EXAMPLES OF ONTOGENETIC CHANCES IN GAIT 

Species 
Juvenile 

gait 
Adult 
gait Reference 

Gymnorhinus cyanocephalus 

Minus polyglottos 

hop 

hop 

walk 

walk 

Ligon 1974 

Horwich 1969 

Cossypha natalensis step and 

hop 
hop Farkas 1969 

Oenanthe oenanthe walk hop N. Smith in 
Ficken and 
Ficken 1966 

variation. As examples, I have seen Starlings (Sturrzus vulgaris), a Red- 

winged Blackbird (Agelaius phoeniceus) , Common Grackle, and Dark- 

eyed Junco (Junco hyemalis) jump along on only one functioning leg; 

the first 3 of these typically walk. In addition, Nickel1 (1965) observed 

such jumping by a one-legged American Robin (Turdus migratorius) . As 

Short (1971) noted, birds with a capability for asynchronous leg move- 

ments and a concomitant ability to balance on one leg appear more likely 

to survive if a leg is lost or injured than do birds that hop and cannot 

balance on one leg. 

Observation and reporting of gaits can contribute artifactual variation. 

Details are not easily seen for rapid movements. Description is particularly 

difficult for gaits intermediate between walking and hopping as seen in 

the Philippine Glossy Starling (Aplonis panuyensis, Restall 1969) and 

the African White-browed Sparrow Weaver (Plocepusser muhuli, this study). 

Finally, caution should be used regarding published reports, for Harrison 

(1969) mentions that some authors have used “running” as a synonym 

for “moving rapidly” without implying an asynchronous gait. 

VARIATION AMONG SPECIES 

Despite variation within species and the lack of detail in many reports, existing 
data indicate major differences among certain taxa. 

Fumariidae.-Walking or running apparently typify the Furnariinae (Geositta, 
Upucerthia, Eremobius, Cinclodes, Furnarius; Wetmore 1926, Feduccia 1970). In con- 

trast, Buff-throated Foliage-gleaners (Automolus ochrolaemus) of the more arboreal 
Philydorinae hop over the ground (Skutch 1969a). In the Synallaxinae the Slaty 
Spinetail (Synallaxis brachyura, Skutch 1969a) and Rufous-fronted Thornbird (Phacel- 
lodonus rujifrons, Skutch 1969h) hop, but Wetmore (1926) reported walking or 
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running for canasteros (Asthenes dorbignyi, A. patugonica) and Lark-like Brush- 
runners (Coryphistera alaudina) . Sharp-tailed Streamcreepers (Lochmias nematura) 
of the subfamily Sclerurinae walk (Mitchell 1957)) whereas leafscrapers (Sclerurus) 
hop (Skutch 1969a) or run (Slud 1964). 

Formicariidae.-Members of this family hop except for the walking of the ter- 
restrial antthrushes (Formica&s; Skutch 1969a, Slud 1964, Wetmore 1926, Willis 

1967, 1969). 
Cotingidae.-I have seen a caged Andean Cock-of-the-rock (Rupicola peruviana) 

hopping. 
Pipridae.-Skutch (1969a) reported a Blue-crowned Manakin (Pipra coronata) 

hopping on boards off the ground. 
Tyrannidae.-Asynchronous gaits occur commonly in the genera Corythopis, 

Agriornis, Xolmis, Muscisaxicola, Lessonia, Muscigralla, Myiotheretes, Hymenops, 

Fluvicola, Machetornis, and Serpophaga (Haverschmidt 1968, Wetmore 1926, Short 
and Morony 1969, Hudson 1920, Smith 1971a, b). At least Negrito Flycatchers (Les- 
sonia rufa, Wetmore 1926) and ground tyrants (Muscisaxicola, Smith 1971a) both 
hop and run. More arboreal flycatchers such as kingbirds (Tyrannus spp., Young- 
worth 1937) and Vermillion-crowned Flycatchers (Myiozetetes similis, Skutch 1960) 
hop occasionally when on the ground. 

Dicruridae.-I have seen the African drongo Dicrurus adsimilis hop. 
Corvidae.-Kunkel (1962) did not mention the walking characteristic of the adult 

P&n Jay (Gymnorhinus cyanocephalus, Ligon 1974). 
Cracticidae.-Within this heterogeneous family the walking of the Australian Mag- 

pie (Gymnorhina tibicen, Kramer cited in Kunkel 1962) contrasts with the hopping 
of the Pied Currawong (Strepera graculina, Frith 1969). 

Grallinidae.-Torrent Larks (Grallina bruijni) walk (Diamond 1972) unlike the 

hopping of Apostlebirds (Struthidea cinerea, Austin 1967). 
Timaliidae.-In the subfamily Orthonychinae, Spine-tailed Logrunners (Orthonyx 

temminckii) and 2 species of Scrub-robins (Ptilorrhoa) have asynchronous gaits 
(Rand and Gilliard 1968, Diamond 1972)) whereas Lesser Melampittas (Melampitta 
lugubris) hop (Rand and Gilliard 1968). 

Numerous species of the subfamily Timaliinae hop (Kunkel 1962)) but Black- 
capped Babblers (Pellorneum capistratum, Smythies 1968) and Gray-crowned Babblers 
(Pomatostomus temporalis, Frith 1969) have asynchronous gaits. 

Campephagidae.-Ali and Ripley (1971) report hopping by Black-headed Cuckoo- 

shrikes (Coracina melanoptera) . In contrast, Ground Cuckoo-shrikes (Pteropodocys 

maxima) run (Serventy and Whittell 1962). 

Muscicapidae.-The running gait of Silverbirds (Empidornis semipartitus, Mack- 

worth-Praed and Grant 1960) is apparently unusual for this family. 

Laniidae.-Unlike other shrikes, Bush-shrikes (Tchagru) run over the ground 

(G. G. Olivier in Thomson 1964:735). 

Parulidae.-Kunkel (1962) cited the typically asynchronous gaits of Seiurus (cf. 

Schwartz 1964), but probably many New World warblers hop when on the ground, as 

seen by me for the Yellow-rumped Warbler (Dendroica coronata) and by Ficken 

(1962) for redstarts (Setophaga ruticilla) . 
Icteridae.-Contrary to Kunkel (1962) ~ orioles (Icterus) probably typically hop 

when on the ground as both Youngworth (1937) and I have observed for the Northern 

Oriole (I. g. galbula) . 
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DISCUSSION 

Kunkel (1962) reported conspicuous differences in gait (predominantly 

synchronous versus mainly asynchronous) between species within the Cor- 
vidae, Turdidae, Sylviidae, Sturnidae, Ploceidae, Icteridae, Carduelinae, and 

Emberizinae. From my review 11 other families or subfamilies may be 

added to his list: Furnariidae, Formicariidae, Tyrannidae, Cracticidae, 

Grallinidae, Orthonychinae, Timaliinae, Campephagidae, Muscicapidae, 

Laniidae, and Parulidae. Thus at least 19 higher taxa of passerines re- 

portedly contain both species with chiefly asynchronous gaits and species 

that are mainly synchronous. Th e presence of 2 alternative species-specific 

phenotypes in each of these higher taxa indicates considerable evolutionary 

convergence in gaits (Clark 1973). 

I know of no simple measurements that will enable predictions of gait 
from structure alone. Species with similar gaits but belonging to different 

families sometimes differ considerably in structure of the pelvic appendage, 

e.g., in relative leg length or limb proportions (Riiggeberg 1960). 

Marked variation in terrestrial gaits within a species and within indi- 

viduals raises the possibility that differences in gaits among species might 

not be due to inherited specifications for behavior per se. However, the 

structural differences associated with species differences in gaits (Riigge- 

berg 1960) are likely to be inherited and could influence the relative fre- 

quency of gaits. An analogous situation occurs in foraging in which 

inherited structure can facilitate eating certain foods, but birds, being 

behaviorally somewhat flexible, often can use unusual foods. 

SUMMARY 

Extremes in avian terrestrial gaits are hopping (synchronous leg movements) as 
opposed to walking or running (asynchronous). This review summarizes newer 
records for gaits of passerine families and subfamilies. At least 19 of these higher 
taxa include both species that are largely synchronous and species that are chiefly 
asynchronous. Variation within many species indicates that gait behavior per se 
might not be directly inherited. Presumably inherited structural differences between 
species contribute to the ontogenetic development of taxonomic differences in gait. 

ACKNOWLEDGMENTS 

I thank F. Enders, J. S. Greenlaw, J. P. Hailman, and J. A. Slater for helpful 
comments and suggestions. 

LITERATURE CITED 

AM, S. AND S. D. RIPLEY. 1971. Handbook of the birds of India and Pakistan. 

Vol. 6. Oxford Univ. Press, Bombay. 

AUSTIN, 0. L., JR. 1967. Song birds of the world. Golden Press, New York. 



388 THE WILSON BULLETIN * Vol. 87, No. 3, September 197.5 

BENT, A. C. 1968. Life histories of North American cardinals, grosbeaks, buntings, 
towhees, finches, sparrows, and allies. U.S. Natl. Mus. Bull. 237. 

CLARK, G. A., JR. 1973. Convergence and parallelism in the evolution of birds. 
Biologist 55:112-118. 

DELIUS, J. D. 1969. A stochastic analysis of the maintenance behaviour of Sky- 
larks. Behaviour 33: 137-178. 

DIAMOND, J. M. 1972. Avifauna of the eastern highlands of New Guinea. Publ. 
Nuttall Omithol. Club, 12. 

FARKAS, T. 1969. Notes on the biology and ethology of the Natal Robin Cossypha 
natalensis. Ibis 111:281-292. 

FEDUCCIA, J. A. 1970. Natural history of the avian families Dendrocolaptidae (wood- 
hewers) and Furnariidae (ovenbirds). J. Grad. Res. Cent., Southern Methodist 
Univ. 38: l-26. 

FICKEN, M. S. 1962. Maintenance activities of the American Redstart. Wilson Bull. 
74: 153-165. 

FICKF.N, R. W. AND M. S. FICKEN. 1966. A review of some aspects of avian field 
ethology. Auk 83:637-661. 

FRITH, H. J. 1969. Birds in the Australian high country. Reed, Sydney. 
GOBEIL, R. E. 1968. The double-scratch in the genus Passerculus. Wilson Bull. 

80 :334-335. 

HAILMAN, J. P. 1973. Double-scratching and terrestrial locomotion in emberizines: 
some complications. Wilson Bull. 85:348-350. 

HARRISON, C. J. 0. 1969. The affinities of the blue wren genus Malurus and re- 
lated genera: with special reference to the grass-wren genus Amytornis. Emu 
69:1-8. 

HAVERSCHMIDT, F. 1968. Birds of Surinam. Oliver & Boyd, Edinburgh. 
HORWICH, R. H. 1969. Behavioral ontogeny of the Mockingbird. Wilson Bull. 81:87- 

93. 

HUDSON, W. H. 1920. Birds of La Plata. Vol. 1. Dent, London. 
KUNKEL, P. 1962. Zur Verbreitung des Hiipfens und Laufens unter Sperlings- 

viigel (Passeres) . Z. Tierpsychol. 19:417-439. 

LIGON, J. D. 1974. Comments on the systematic relationships of the Pifion Jay 
(Gymnorhinus cyanocephalus) _ Condor 76:468-470. 

MACKWORTH-PRAED, C. W. AND C. H. B. GRANT. 1960. Birds of eastern and north- 
eastern Africa. 2nd ed. Vol. 2. Longmans, London. 

MILLER, A. H. 1951. The “rodent-run” of the Green-tailed Towhee. Ibis 93:307-- 
308. 

MITCHELL, M. H. 1957. Observations on birds of southeastern Brazil. Univ. of 
Toronto Press, Toronto. 

NICE, M. M. 1943. Studies in the life history of the Song Sparrow. Vol. 2. Trans. 
Linn. Sot. N.Y., 6. 

NICKELL, W. P. 1965. Adaptive behavior under handicaps of several species of 
Michigan birds. Wilson Bull. 77:396X10. 

RAND, A. L. AND E. T. GILLIARD. 1968. Handbook of New Guinea birds. Natural 
History Press, Garden City, N. Y. 

RESTALL, R. L. 1969. The Asian Green Starling (Aplonis panayensis). Avic. Mag. 
75: 153-161. 

ROWLEY, I. 1962. “Rodent-run” distraction display by a passerine, the Superb 
Blue Wren Malurus cyaneus CL.). Behaviour 19:170-176. 



Clark * PASSERINE TERRESTRIAL GAITS 389 

R~:CCEBERC, T. 1960. Zur funktionellen Anatomie der hinteren Extremithten einiger 
mitteleuroplisher Singvogelarten. Z. Wiss. Zool. 164:1-118. 

SCHWARTZ, P. 1964. The Northern Waterthrush in Venezuela. Living Bird 3:169- 
184. 

SERVENTY, D. L. API’D H. M. WHITTELL. 1962. Birds of Western Australia. Paterson 
Brokensha, Perth. 

SIIORT, L. L. 1971. The evolution of terrestrial woodpeckers. Am. Mus. Novit. 2467:1- 
23. 

-~ AND J. J. MORONY, JR. 1969. Notes on some birds of central Peru. Bull. 
Br. Omithol. Club 89:112-115. 

SKUTCH, A. F. 1960. Life histories of Central American birds. II. Pac. Coast Avi- 
fauna 34. 

-p. 1969a. Life histories of Central American birds. III. Pac. Coast Avifauna 
35. 

p. 1969b. A study of the Rufous-fronted Thornbird and associated birds. Wilson 
Bull. 81:5-43. 

SLUD, P. 1964. The birds of Costa Rica. Bull. Am. Mus. Nat. Hist. 128. 
SMITH, W. J. 1971a. Behavior of &fuscisaxicola and related genera. Bull. Mus. 

Camp. Zool. 141:233-268. 
p. 1971b. Behavioral characteristics of serpophaginine tryannids. Condor 73: 

259-286. 
SMYTHIES, B. E. 1968. The birds of Borneo. 2nd ed. Oliver & Boyd, Edinburgh. 
THOMSON, A. L. (ed.) 1964. A new dictionary of birds. McGraw-Hill, New York. 
WETMORE, A. 1926. Observations on the birds of Argentina, Paraguay, Uruguay. 

and Chile. U.S. Natl. Mus. Bull. 133. 
WILLIS, E. 0. 1967. The behavior of Bicolored Antbirds. Univ. Calif. Publ. Zool. 

79. 
-. 1969. On the behavior of five species of Rhegmatorhina, ant-following ant- 

birds of the Amazon basin. Wilson Bull. 81:363-395. 
YOUNGWORTH, W. 1937. Terrestrial feeding kingbirds. Wilson Bull. 49:117. 

BIOLOGICAL SCIENCES GROUP, UNIV. OF CONNECTICUT, STORRS 06268. AC- 

CEPTED 3 JAN. 1975. 


