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Work on bees illustrates beautifully the time sense of these insects and the
application of such a time sense to their amazing ability of direction-finding. Man has
long recognized the direction-finding ability of the bee, and, in fact, the term “beeline,”
meaning a straight line between two points on the earth’s surface, was qcoined in
recognition of the fact that a bee returns directly from the source of the food to the hive.
The bee’s ability to tell time has not been of such common knowledge, although over
sixty years ago a Swiss doctor ( (i) ) the name of Forel made observations on this
ability. His observations have been amply confirmed and extended by recent research.

Bees can be trained not only to feed at a particular place at a particular time of day,
but they can be trained to feed at two different places at two different times of day or
even three different places at three different times of day. If the investigator places a
circle of identical feeding trays some distance away from, but completely around a hive
of bees, he may then perform the following experiment. Let us say he places food in the
tray northwest of the hive at 10 o’clock each morning, in the tray east of the hive at 12
o’clock each day, and in the tray southwest of the hive at 4 o’clock each afternoon. After
a few days, ( (ii) ) making observations without placing any food on any of the trays, he

may demonstrate that the bees have been trained to go in the correct direction at the

right time of day. The bees come to the experimental tray at the correct time of day.
and in such numbers that there can be no question that they are expecting food at the

right place and time.
Furthermore, if during the night the entire hive is moved to a new location with new

landmarks, the bees still search in the direction and at the time of day to which they
had been trained. In addition, if, while the bees are feeding at a tray, one covers the
entire tray with its bees and moves the tray to a new position and then uncovers the
bees, they will leave the feeding tray and try to find the hive in the direction that would
have been expected from the old position. Under these circumstances, the only obvious
landmark the bees have for finding direction is the sun. If one covers feeding bees with
a black box in the morning and releases them in the afternoon, the bees head directly
toward the hive even though the sun has changed position in the meantime. Their time
sense has enabled them to gpallow for the change in position of the sun during the
intervening dark period. An interesting experiment was performed with a hive of
honeybees in which the bees were trained in New York to feed in a given direction. The
entire hive with its bees was then transported by jet plane to California. On being
released the bees did not head in the same geographical direction because their
internal clock was still operating on New York time. It took the bees several days to
adjust to the new ( (a) ) time.

The bees’ known and fascinating ability to communicate with one another also



( () ) the biological clock. When a scout bee locates a group of nectar-laden flowers,
1t 1s of obvious advantage to the hive to know about this. Upon returning to the hive the
scout goes into a “tail-wagging” dance during which she informs the other bees of the
direction and distance of the flowers from the hive. Through observation ports in the
hive it has been possible to study and interpret this dance. During the dance the bee
indicates the location of the sun in relation to the source of nectar and, even after
several days spent without being able to see the sun, the bee will still correctly gplot
the sun’s position in its communication of the direction of the last known source of food.
While it is clear that bees have an accurate sense of time and navigate to a rich food
source using the sun as ( (c¢) ), it is also true that they may use a prominent

landmark to supplement their direction-finding.
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