
NOTES 

DO CROWS USE AUTOMOBILES AS NUTCRACKERS? 

TERRY MAPLE, Department of Psychology, University of California, Davis, Cali- 
fornia 95616 

While driving through the University of California, Davis, campus one morning, 
I spotted a Common Crow (Corvus bracbyrbyncbos) hovering over the street a- 
head of me. The bird flew to the street and dropped a walnut. At the approach 
of several automobiles the crow flew up into the air. Four or five autos passed 
over the spot, while the crow circled some twenty-five feet above the street. Af- 
ter passing over the spot, I watched in my rearview mirror, noticing that the crow 
returned to the street (and, presumably, the walnut) after a final car had passed 
by. The walnut appeared to be intact, although I was by then a bit far-removed 
to tell if it had fragmented at the impact of the automobiles. I was, unfortunately, 
unable to return to the scene for a closer look. 

The possibility exists that the crow deliberately dropped the walnut in the 
direct path of the automobiles. Could such opportunistic behavior have been 
learned by the crow? The literature of animal learning, particularly that concern- 
ing arian species, does not prevent such an interpretation (see Thorpe 1963 for 
material concerning the learning abilities of various birds). The following argu- 
ment is offered to explain how such a crow might have learned to drop walnuts 
in the fashion described. 

Given the frequent passage of autos on the Davis campus streets, a local crow 
population will roost and fly over areas where passing autos are a fixture of the 
environment. Should a crow drop it on asphalt, the walnut has a reasonable chance 
of breaking. But should the crow drop the walnut when cars are passing, the 
probability of a broken walnut is improved. One may hypothesize, then, that 
passing automobiles (for at least some crows) may become discriminative stimuli 
inducing walnut dropping onto the asphalt surface of campus streets. A bird is 
reinforced for such a motor act by the outcome-the exposition of the tasty in- 
sides of the walnut. 

An alternative explanation may be offered, of course. The crow may have 
inadvertently dropped the walnut and simply waited for the autos to pass before 
retrieving it. Certainly this explanation is just as plausible, and the more parsi- 
monious of the two. Only systematic and repeated observation of the event will 
confirm the existence of the habit, let alone my hypothesis regarding its acquisi- 
tion. The incident does lend itself to experimental inquiry. For example, mark- 
ing the bird in question would allow observers to follow it for further verification 
of the habit. One might also train a crow to emit such behaviors and observe its 
effect on a free-living group. These are only two of many possible ways to em- 
pirically investigate the phenomenon. 

Additional observations I have made firmly establish a more conservative state- 
ment, one which complements but does not detract from the previous hypothesis. 
At least some crows in the Davis area make surface discriminations and intention- 

ally drop walnuts on hard surfaces. I have picked up numerous walnut fragments 
in the middle of paved roads, after having disturbed crows in the midst of these 
fragments. On all of these occasions, no walnut trees were near the road, thus 
ruling out the possibility that they had fallen there. Two observations further 
corroborate this view. On the first occasion a crow flew over a parking lot and 
dropped a large walnut to the surface. The walnut broke in half and the crow 
flew directly to the pieces. However, I displaced the crow and retrieved the pieces 
for evidence. The second event was more conclusive and establishes the habit 

without a doubt. A crow I observed hovering over a campus parking lot dropped 
the walnut it was carrying four times, on each occasion returning to retrieve it, 
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flying to a bit higher altitude and repeating the drop. On the third drop the wal- 
nut broke in two, but the crow retrieved both pieces and dropped them together. 
Again, I interrupted the crow to gather the evidence. Whether it would have 
dropped the fragments for a longer period, I cannot say. 

The cleverness of crows is well documented. For example, Hertz (1926) de- 
scribes how a Carrion Crow (Corvus corone) which was in the habit of hiding food 
by burial, would wait up to five hours before going directly to the spot and re- 
trieving it. Furthermore, Porter (1910) described an American crow which in the 
course of a puzzle-box experiment learned a novel door-opening response by ob- 
serving another, trained crow. Thus, crows appear to have good memories and 
are capable of imitation. Crows also perform well in operant conditioning situa- 
tions. In a carefully controlled laboratory study, Powell (1972) found that the 
operant behavior of Common Crows was comparable to that of pigeons, rats and 
monkeys. Finally, the natural use of a twig as a probing tool has been reported 
for the New Caledonian Crow (Corvus moneduloides) by Orenstein (1972). 

By trial-and-error, a crow learns to build a nest (Thorpe 1963). Walnut- 
dropping may be similarly acquired. If one crow learns such behavior, others are 
likely to imitate it. While the element of automobile use is (if proved) unique, the' 
habit of dropping hard food onto hard surfaces is known to occur in several avian 
species. In her review of tool-use, van Lawick-Goodall (1970) states that the 
Pacific Gull (Larus pacificus), the Lammergeier (Gypaetus barbatus), the Common 
Raven (Corvus corax) and the Bald Eagle (Haliaeetus leucocepbalus) drop hard 
food objects (such as bones, shellfish or turtles) onto rocky sites. Several other 
examples concerning other species have been documented. 

As an anecdote, the observation noted herein may be of little use to the serious 
student of bird behavior, but should this behavior be observed by others, we are 
witness to an ingenious adaptation in response to the intrusion of man's tech- 
nology. 
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Here's the definitive book 
on the diverse and beautiful 
bird life of the Golden State 

THE BIRDS OF CALIFORNIA 
by Arnold Small, President, Los Angeles Audubon Society 

Here's the most complete, authora- 
tative, up-to-date book available on 
the natural habitats of California 
and the birds that inhabit them. 
BIRDS OF CALIFORNIA is the cul- 

mination of 25 years of research and 
observation by Arnold Small, college 
professor, noted ornithologist and 
President of the Los Angeles Audu- 
bon Society. 

The lucid, well organized text fea- 
tures a comprehensive, annotated 
list of the more than 500 birds that 

have appeared in California since 
1900, with distribution, seasonal 
status and habitat preference noted 
for every bird. In addition, each of 
the 25 major habitats is described 
as to range, climate, topography, and 
bird life. Also included is an intro- 
duction to bird study on the sub- 
professional level, with valuable ad- 
vice on equipment, techniques, and 
places to go during different seasons 
of the year. 

Accompanied by maps and over 
300 photographs illustrating 280 
species, BIRDS OF CALIFORNIA is 

a volume that belongs in the book- 
c:•se of every bird lover. $12.50 

MORE THAN 300 MAGNIFICENT 
PHOTOGRAPHS ILLUSTRATING 

280 CALIFORNIA BIRDS IN 
THEIR 25 NATURAL HABITATS 

Available at Pickwick, B. Dalton, 
and other fine bookstores or by 

mail from the Publisher. 

WINCHESTER PRESS 
460 Park Ave., New York, N.Y. ]0022 
Please send me: 

coppes BIRDS OF CALIFORNIA 
@$12.•o 

i enclose check or money order for 
$.__. If not satisfied I may return 
the books within ]0 days for a full refund. 
NAME 

ADDRESS 

CITY 

STATE ZIP 

(New York State residents add sales tax.) 

Please add 35½ for postage and handling. 



Manuscripts should be sent to Alan M. Craig, Box 98 Nimshew Stage, Chico, 
CA 95926. For matters of style consult Suggestions to Contributors to Western 
Birds (6 pp. mimeo available at no cost from the Editor) and CBE Style Manual, 
3rd ed., 1972 (available from American Institute of Biological Sciences, 3900 
Wisconsin Ave. NW, Washington, DC 20016 for $6.00). 

Papers are desired that are based upon field studies of birds, that are both under- 
standable and useful to amateurs, and that make a significant contribution to 
scientific literature. Appropriate topics include distribution, migration, status, 
behavior, ecology, population dynamics, habitat requirements, the effects of 
pollution, and techniques for identifying, censusing, sound recording and photo- 
graphing birds in the field. Papers of general interest will be considered regardless 
of their geographic origin, but particularly desired are papers dealing with studies 
accomplished in or bearing on Rocky Mountain states and provinces westward, 
including Alaska and Hawaii; adjacent portions of the Pacific Ocean and Mexico; 
and western Texas. 

Authors are provided 50 free reprints of each paper. Additional reprints can be 
ordered at author's expense from the Editor when proof is returned or earlier. 

Good photographs of rare and unusual birds, unaccompanied by an article but 
with caption including species, date, locality and other pertinent information, 
should be submitted to Arnold Small, 608 N. Camden Drive, Beverly Hills, CA 
90210. 

Send rare bird reports for California to Jon Winter, Point Reyes Bird Observatory, 
Box 321, Bolinas, CA 94924; see Calif. Birds 2:109-110. For Arizona, send re- 
ports to Robert A. Witzeman, 4619 E. Arcadia Lane, Phoenix, AZ 85018. For 
Colorado, send reports to Jack Reddall, 4450 South Alton Street, Englewood, 
CO 80110. 

Membership dues and changes of address should be sent to Clifford R. Lyons, 
Treasurer, Post Office Box 369, Del Mar, California 92014. Classes of member- 
ship (all include subscription to Western Birds): Patron, $1000; Life, $150; 
Supporting, $20 annually; Contributing, $10 annually; Regular, $5 annually. 
Make checks payable to California Field Ornithologists. Dues and contributions 
are tax deductible to the extent allowed by law. 

Back issues of California Birds/Western Birds are available at $4.00 for Volume 1 
(Numbers 2, 3 and 4; 1970), $6.00 for Volume 2 (1971) and $5.00 per volume 
for Volume 3 (1972) and Volume 4 (1973). Order from Clifford R. Lyons, 
Treasurer, Post Office Box 369, Del Mar, California 92014. Make checks payable 
to California Field Ornithologists. 

WESTERN BIRDS ADVERTISING RATES AND SPECIFICATIONS 

Full Page 4 x 6-3/4 inches $60 per issue $200 per year 
Half Page 4 x 3-3/8 inches $40 per issue $130 per year 
Quarter Page 4 x 1-11/16 inches $30 per issue $110 per year 
Offset printing, one column per page, 4 inches wide. Glossy, black and white 
photos are acceptable; half tone screen size: 133 line. Photo-ready copy is re- 
quested. If this is not possible, extra charges for typesetting will be made as 
follows: $15 full page, $10 half page, $5 quarter page. Send copy with remit- 
tance to Clifford R. Lyons, P.O. Box 369, Del Mar, Calif. 92014, and make 
checks payable to California Field Ornithologists. A 15% commission is allowed 
for agencies. 
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