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SLAVE-RAIDS OF
THE ANT POLYERGUS LUCIDUS MAYR*

By Mary TaLsor
Lindenwood College, St. Charles, Missouri

Since slave-making raids of the genus Polyergus are conspicuous
and spectacular, they have been studied by a number of myrmecolo-
gists. Among these are Wheeler (1910), Forel (1928), Creighton
(1950), and Dobrzanska and Dobrzanski (1960). This paper con-
cerns the eastern “shining slave-maker,” Polyergus lucidus Mayr, on
the Edwin S. George Reserve in southeastern Michigan (Livingston
County). Twenty-five colonies of this species have been found, scat-
tered quite widely over the fields, on the 2 square miles of the Re-
serve. Most of the fields tend to be dry, with Canada bluegrass (Poa
compressa 1..) the dominant grass and with forbes such as wild
bergamot (Monarda fistulosa L..) bush-clover (Lespedeza virginica
(L.) Britt.), and goldenrod (Solidago spp.) common and char-
acteristic. In addition to this main habitat, Polyergus colonies may
sometimes be found at woods’ edge, in low wet fields, and in openings
in oak-hickory woods where blueberries (¥ accinium angustifolium
Ait.), bracken (Pteridium aquilinium latiusculum (Desv.) Un-
derw.), sedge (Carex pennsylvanica Lam.), and mosses are char-
acteristic. No colony has been found completely within the woods,
although the slave ant Formica pallidefulva nitidiventris Emery
sometimes occurs there.

The slave-raid study was undertaken in the hope of determining
the time of day of raids and the environmental factors which influ-
ence the time, the days on which no raids occur and the factors which
determine this absence, the number of slave colonies used in the sup-
port of one Polyergus colony, the distances to these colonies and the
amount of time it took to reach them, the number of raids in a sea-
son, the number of brood taken, the size and characteristics of a
raiding force, and the method by which the band of ants could travel
over a seemingly unknown path to arrive exactly at a nest to be raided.

Preliminary studies were made on the Lawn Colony, which lived
in the cut grass outside the East Gate Laboratory and had been known

*The facilities of the University of Michigan’s Edwin S. George Reserve
were made available by the Reserve’s administrators, Dr. F. C. Evans, As-
sociate Director, and Dr. T. H. Hubbell, Director, and the work was as-
sisted by a grant from the National Science Foundation.
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to exist there for 10 years (1956-1965) ; but the main observations
concerned a larger colony, located about a mile away on grid 0-26
and known since 1961. Raids of this colony were recorded during two
seasons. In 1964, during 50 days of observation in June, July, Au-
gust, and early September, 29 raids were seen; and in the summer
of 1965, during 54 days of observation, 34 raids took place.

NEST STRUCTURE AND COLONY SIZE

The structure of the compound nests seemed typical of the slave
species F. p. nitidiventris, which usually dig a shaft into the ground
and then excavate chambers from it at various levels. Shafts may be
single or multiple and may extend as deep as 3.5 ft. Entrances to the
nest (occasionally there are 2 to 5) may be inconspicuous in the
grass or may be surrounded by bare excavated soil.

On August 30 and September 1 (it rained all day August 31)
of 1965, one Polyergus lucidus-Formica pallidefulva nitidiventris
mixed colony was dug. This nest lay near the top of a grassy slope in
the sandy loam which is common on the Reserve. To judge by a raid
seen on July 19, 1965, in which 258 workers took part, it was a
medium-sized colony. Thirty-seven chambers were found, extending
down to 30 inches and spreading around the central opening for a
radius of 8 inches. Because of the lateness of the season, there were
no larvae or eggs in the nest; and some of the winged ants had al-
ready flown. The Polyergus lucidus population consisted of one
queen, 291 workers, 209 worker pupae, 115 females, 407 males, and
13 male pupae. The F. p. nitidiventris numbered 4,527 workers and
9 worker pupae. Thus the mixed colony contained approximately
5,662 individuals, and the count of 590 Polyergus workers (adult
and pupae) gave a ratio of 7.7 slaves to each Polyergus worker.

TYPICAL RAID ACTIVITIES

The 0-26 colony had an almost bare nest area 18 X 18 inches
across, because I had dug into it early in 1964. Generally there was
only an occasional ant in sight here during the morning and none dur-
ing the warm midday period. By early afternoon 2 to 5 Polyergus
could often be seen circling about or running off into the surrounding
grasses. Later as the sun slanted to the west and the nest came into
flickering shade, more ants came out and stayed on the nest area,
circling and crossing it in a zigzag running movement. Then, typ-
ically, there would be an outpouring of ants until they covered the
nest. As they milled about, they explored into the surrounding
grasses for several inches. Gradually the group would begin to favor
one side, pushing into the grasses a little farther but always running
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back and forth. Sometimes they retreated from one place to gather
at another. The actual beginning of a foray was not certain until
a line of ants extended a foot or more from the nest. Once a trail
began, ants drained off from other parts of the nest so gradually that
the front line might be as far as 8 feet away before the last got
started ; but soon the ants condensed to a group 2 to 4 feet long and
6 to 8 inches wide. Once a raiding column was formed, it moved
fast — about 3 feet a minute — but always the ants alternated run-
ning back and forth and from side to side with the forward move-
ment, so there were never any consistent leaders to the group.

The speed and compactness of the column was usually maintained,
but sometimes the column widened to 10 or 12 inches, especially when
loose leaves were being investigated. But, while a few ants might
search for openings along the way, the main column kept moving
steadily forward with no hesitation, following what seemed to be an
obvious trail to a definite objective. Usually they arrived precisely
at a nest to be raided. Sometimes they missed it by 2 to 10 inches.
Once the spot was reached, all of the ants began searching every crev-
ice in a frenzied fashion until the nest entrance was found. If the com-
pact mass of workers did not find the entrance immediately, they
began spreading out in widening circles. If the located entrance was
open, they poured down it; if it was barricaded with pebbles and
soil, they might dig for as much as 3 to 7 minutes before gaining ad-
mittance. Most of the F. p. nitidiventris colonies in the raided area
kept their nests barricaded. Workers usually did not try to defend
the nest, nor did they take away brood. Sometimes a worker was
carried out and released ; sometimes one ran out by itself, but there
was seldom any fighting. Once the Polyergus gained entrance to a
nest, it was only a minute or two until an ant reappeared carrying a
pupa or larva. Others followed quickly, carrying out loot and start-
ing for home. They returned by the same general path that they had
taken in coming, each ant picking its own way over a 5- to 10-inch
width. At home the ants entered the nest with their brood (at the
Lawn Nest they sometimes piled it up for the F. p. nitidiventris
workers to carry down).

When conditions were right, a second raid would take place.
Sometimes the second column started before all the first ants had
come in; sometimes there was a delay while they milled about the
nest. Occasionally the second raid began with ants pouring out of
the nest after all had gone below ground. On rare occasions a third
raid took place; and once, after a successful raid, 2 columns started
out in different directions at exactly the same time.
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MEANS OF LOCATING COLONIES TO BE RAIDED

Polyergus raids were definitely not exploratory forays. There was
no set pattern of pathways. The ants went directly to the nest to be
raided (except that they might follow a contour of the land), and a
nest visited twice on different days might be approached by quite
different routes. This suggested that individual ants do the scouting
and locating of colonies. This was verified, to my satisfaction, during
the study. Observations made on July 6, 1965, gave an especially
clear picture. During that morning an occasional Polyergus worker
appeared on the surface; but between 11:15 AM and 2:55 PM none
came out, although the temperatures were not especially high (81°-
85°F 10 inches above the surface and 91°-95°F on the surface).
At 2:55 PM 3 workers emerged, moved huriedly across the bare
soil and disappeared into the grasses. For the next 40 minutes there
were one or 2 Polyergus on the nest area at all times, and at least
10 of these slipped off into the grasses. Gradually more Polyergus
joined those on the nest until there were 3 to 10 running about, and
2 per minute left the nest until 4 PM. After that time most stayed
on the nest and only a few left, but in the whole time from 2:55 PM
to 4:15 PM 52 ants were seen to depart. During this time none re-
turned. Then at 4:15 PM a Polyergus was seen 3 feet from the
nest, coming directly home. It went into the nest entrance, and
within a few seconds a whole stream of ants began pouring out. They
spread thickly over the nest area and within 5 minutes had started
a raid to the west where the scout had come in.

On other days the departure of scouts was less conspicuous, and
seldom was one lucky enough to spot a scout coming in. But when-
ever an ant came in hurriedly from the grass and went directly into
the nest, there was an outpouring of ants. It was thus assumed that
whenever a sudden emergence occurred it was in response to a mes-
senger arriving with news of a located colony. If this was correct
and if the scouting ant, which found a colony, laid down an odor
trail on its way home, then the odor must have been quite long last-
ing, for it sometimes took an ant 30 to 45 minutes to return from a
raided nest. It seemed unlikely that a raiding group could be follow-
ing anything but an odor trail, for it moved rapidly, did not maintain
leaders, and usually stopped at exactly the right place.

In contrast to raiding activity, which seemed mechanical and
stereotyped, activities of workers while scouting for colonies must
require a high degree of individual action and response to the con-
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ficuration of the surroundings, which results in the ability to come
home directly after a nest is found.

Experiments made in 1966 and 1967 seem to verify the odor-trail
theory. On August 16, 1966, 10 Polyergus workers from nest 0-26
were crushed in dichloromethane to extract pheromones. Next day
the colony was visited at 3:30 PM when early preraid activities were
beginning, with a dozen Polyergus circling about the nest area and
surrounding grasses. A pheromone trail, laid down with a small
brush, was extended from the nest for 3 feet. Instantly ants began
to follow the brush; and by the time the trail was complete, 50 ants
were upon it. More came from the nest, and in 5 minutes there were
about 75. Each ant ran forward and backward and from side to side,
crossing and recrossing the odor trail, just as they did on their own
raiding trails. At trail’s end they ran forward and to each side, as
they did when one of their own trails ended without leading to a nest.
"Then, finding nothing, they began to return home; and in 25 minutes
all but 10 had abandoned the trail. There had been no outpouring of
ants from the nest (the odor trail began at nest edge), and ants did
not mass in a typical raiding formation. But each ant going singly
on the trail, had acted in characteristic fashion.

The same pheromone solution was then taken to another colony
(M-26), which had ants out in preraiding activity at 4:23 PM. A
trail 6 feet long was made; and again ants followed the brush im-
mediately, moving back and forth and from side to side along the
trail. In this case about 100 ants were attracted. Again they came
along the trail singly, explored a little beyond it, and returned when
no nest was found.

On August 20, 1966, a trail was attempted under conditions when
no ants would normally be out. A dichloromethane solution of 10
crushed ants from M-26 was used. The Polyergus colony was visited
when it was still in hot, bright sun. No Polyergus were in sight
until the nest was shaded. Within 10 minutes about 25 Polygerus
were running about, keeping in the shade. A short trail, stretching
12 inches out onto the hot soil, induced those crossing it to follow;
but they came back almost immediately. Subsequent trails were ex-
tended out in different directions for 4, 7, and 11 feet. In each case
ants followed these trails, although the soil was still hot enough to
prevent ordinary raids.

It was found that dabs of solution worked as well as a continuous
line, since ants found them readily as they zigzaged back and forth.
Putting the brush into the nest entrance caused 25 to 30 ants to come



304 Psyche [December

out, but those which the brush touched were injured by the dichloro-
methane. Although there was great excitement on the nest, at no
time was there any organization into a raiding mass; instead, each
ant followed the trail singly. A dichloromethan solution made with
F. p. nitidiventris workers caused no reaction at all.

On July 6, 1967, a successful raid on F. pf. nitidiventris was in-
duced. Several days previously part of a colony had been dug and
placed in a transparent plastic shoe box with a door made at one end.
Workers excavated cavities in the soil and established their brood
there. The box was placed 6 feet from nest M-26, and the Polyergus
entrance was watched until ants began coming out. When there were
25 to 30 Polyergus circling the entrance (4:20 PM), the F. p.
nitidiventris door was opened and a pheromone trail was laid to it.
Ants followed the brush as the trail was put down on the hard
pebbly soil; and, as before, there was no organization into raiding
formation but simply excited individuals running along the trail.
There were perhaps 25 ants on the trail when the first one reached
the box, entered, found a pupa, and started home. Almost immedi-
ately 3 others entered and found pupae. Their arrival back at the
home nest caused a great outpouring of ants, and soon there were
about 100 in the box and as many more on the trail. All of the pupae
and larvae were hunted out and removed. When many ants returned
without booty, the line of outgoing ants began to thin. The whole
raid lasted 25 minutes — 4 minutes to the taking of the first pupae,
16 for removing all of the brood, and 5 more of hunting before giving
up.
Immediately after the induced raid the ants started out on one of
their own. T'wo hundred and seventy-two ants took part in this raid,
so the colony probably had most of its forces involved in the induced
one.

The difference between the induced raid and a natural one lay in
the fact that the laid pheromone trail caused excitement and raiding
action in individuals, while in a regular raid there was mass action,
with a large group of ants leaving the nest together and staying in a
compact group as they traveled along.

CONDITIONS UNDER WHICH RAIDS OCCURRED

Polyergus raids on the Reserve took place in the late afternoon
but varied in time from colony to colony. The 0-26 colony raided
early; its mean time for starting a raid was 4:21 PM EST (20
raids), while the Lawn Nest’s mean was 5:36 PM (21 raids). In-
dividual raids at 3 other colonies began at 4:50 PM, 5:08 PM and


















