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Coracias cyanogaster: The Consequences of Crowding or Concentration. Smithsonian
Contributions to Zoology, number 491, 23 pages, 15 figures, 3 tables, 1990.—Blue-bellied
Rollers (Coracias cyanogaster) occur in West Africa. They are typical of Coracias species in
being sit-and-wait predators. They pounce upon relatively large prey (arthropods and
vertebrates) in low, sparse vegetation or on bare ground. They differ from their closest relatives,
other species of the same genus, in preferring humid or semi-humid habitats. In West Africa,
such habitats are naturally forested. Blue-bellied Rollers often perch high in trees. Still, they
prefer to pounce low. This means, in effect, that they are dependent upon clearings to some
appreciable and significant extent. Patches of bare earth and sparse vegetation probably were
few and scattered before the spread of agriculture. In these earlier circumstances, Blue-bellied
Rollers must have had to concentrate upon whatever open spaces were available. They may have
been more crowded on a restricted local level than other species of rollers.

All Coracias are large, powerful, and aggressive. Concentration and crowding must have
been difficult to manage or to support. The ancestors of modern Blue-bellied Rollers would
seem to have evolved several behavioral mechanisms to cope with their problem. They may
have become more tolerant of conspecifics than their relatives. In the Basse Casamance region
of Senegal and perhaps other areas, they have also developed the habit, unique among rollers, of
performing pseudocopulations, reverse mountings, sometimes with apparent cloacal contacts,
sometimes repeatedly. Sexually-derived patterns are potentially capable of being used to control
agonistic encounters irrespective of actual sex. They seem to do so in two ways. They can
function as threat. They also canalize aggression to minimize the risks of contact fighting with
neighbors and intruders.

Adaptations to forested conditions have survived, even though much of the land has been
largely cleared for centuries or perhaps thousands of years.
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Social, Sexual, and Pseudosexual
Behavior of the Blue-bellied Roller,

Coracias cyanogaster: The Consequences
of Crowding or Concentration

Martin Moynihan

Introduction

Birds of the traditional order Coraciiformes are diverse,
conspicuous, abundant, and ecologically important in the
tropics, most notably in Africa. They include kingfishers,
bee-eaters, (probably) hornbills, and other forms, as well as
rollers of the genera Coracias and Eurystomus. This paper is
concerned with the Blue-bellied Roller, Coracias cyanogaster.

The species occurs in West Africa (Serle and Morel, 1977).
Something is known of its status or position in the wild.
Thiollay (1985) describes the feeding habits of the species in
the Ivory Coast. Moynihan (1988) compares it with the
Abyssinian Roller, Coracias abyssinica. None of the published
accounts gives the details or "mechanisms" of social interac-
tions within the species. Yet some of the details are very
remarkable indeed.

I observed the species in Senegal, mostly in the southwest of
the country, in the Basse Casamance, at intervals between 14
August and 9 December, 1976, between 22 January and 12
March, 1977, during the brief period of 15-21 June, 1981, and
from 1 October to 2 December, 1985. The birds were watched,
followed, photographed, and their vocalizations were recorded.
They were not trapped, marked, or ringed. The time spent
actually observing in the field was on the order of 700-725
hours. This was divided, extremely variably, between observa-
tions of Blue-bellied Rollers and of other species in the same
areas. Precise figures cannot be given; but the time devoted to
the Blue-bellied Rollers was approximately 150 hours. Most
observations were made in the mornings and late afternoons.
The number of Blue-bellies seen was 200+. Of these, 20-25
individuals were studied fairly intensively; in some cases on

Martin Moynihan, Smithsonian Tropical Research Institute, Apdo.
2072, Balboa, Panama.

consecutive days, in other cases at approximately weekly
intervals for a month or more. Sites of observation extended
along several hundred kilometers of roads and trails.

The appearance of the species is shown in the illustrations
(Figure 1). The general gestalt, when the birds are at rest, is
chunky and powerful. The bill is rather heavy and slightly
hooked. Most of the plumage of the front part of the body, the
head, neck, throat, and breast, is pinkish tan. Most of the rest of
the plumage is black or sapphire blue. There is a patch of
turquoise in the wings, also blue-green in the tail. The outer
feathers of the tail are elongated to form short "streamers." Blue
and blue-green are characteristic of many rollers and other
coraciiform birds such as kingfishers of the genera Halcyon and
Alcedo. The arrangement of colors in C. cyanogaster is,
however, rather distinctive. On plumage alone, it would be
supposed that C. cyanogaster is less closely related, phylo-
genetically, to other species of Coracias than the latter are to
one another. This is not insignificant in view of the fact that C.
cyanogaster also has distinctive behavioral traits.

There is little sexual dimorphism; none in plumage colon but
males of the species in the Ivory Coast average slightly heavier
than females of some areas (Thiollay, 1985). They may also
tend to have longer (less abbreviated) streamers. A slight
difference in apparent size and shape between the members of
any pair or couple was detectable wherever and whenever I was
able to observe closely. One may suppose that this reflected a
distinction of sexes.

ACKNOWLEDGMENTS.—I am grateful to the Ministere de la
Recherche Scientifique et Technique of the Republic of
Senegal for much assistance. Olga F. Linares provided the
photographs and sound recordings. Eugene S. Morton and
Kimberley Young made the Sonagrams. Maria-Luz Jimenez
prepared the text and the tables. Many of my colleagues at the
Smithsonian Tropical Research Institute were helpful in a
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FIGURE L—Three postures of Blue-bellied Rollers. Top: An individual scanning the neighborhood for prey. The
neck feathers are slightly fluffed. The carpal joints are held away from the body. Center: A forward leaning
pre-flight posture. Bottom: Looking downward before pecking at the substrate. The neck feathers are slightly
Ruffled.
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variety of ways. Ms. Claudine Sierra provided a draft of the
French summary. Olga F. Linares and Maria-Luz Jimenez
assisted with the Spanish summary.

Data

HABITAT

As Blue-bellied Rollers are not generally familiar to
ethologists, it may be useful to say something about the present
and presumed past habitus or natural history of the species.

The Basse Casamance lies in a transition zone between the
arid Sahel and the full Guinean rain forest The region is
coastal, low-lying, intersected by a network of tidal creeks. The
relief is gentle. There are large expanses of land that are called
"plateaux" by the local people; but they are never more than a
few tens of meters above sea level. The climate is seasonal,
more or less humid for part of the year. Rainfall records for 20
years, taken at Ziguinchor, the capital of the Basse Casamance,
a central location, are shown in Table 1. (Like much of West
Africa, Senegal has suffered from intermittent drought; but the
years 1976,1981, and 1985 were not extremely dry).

With this sort of climatic regime, the natural vegetation of
the Basse Casamance and/or adjacent areas a few thousands of
years ago, before the expansion of human activities (Porteres,
19S0; Linares, 1971), must have consisted primarily of light
forest verging on forested savanna with mangrove swamps
along the creeks and only occasional clearings (Figure 2).

The situation has changed. Patches of forest survive (or have
regenerated); but most of the land is occupied by cropfields,

peanuts, millet, sorghum, irrigated rice, pastures, and degraded
scrub. There also are scattered trees such as Oil Palms, acacias,
Baobabs, Silk-cotton trees, etc. Numerous patches of bare earth
are found along roads and highways on the outskirts of villages
and in certain cropfields, especially peanuts (these fields have
relatively few weeds). The environments of the (nearly) present
day Basse Casamance are described by Aubre'ville (1948),
Adam (1961,1962), and Pelissier (1966) (Figure 3).

Blue-bellied Rollers use many features of their environment
for one purpose or another. They do not take advantage of all
features. They tend to avoid the telephone, telegraph, and
electrical lines and pylons that have spread almost throughout
Senegal in recent years and mat are used by several other
coraciiforms, e.g., Coracias abyssinica and Halcyon sene-
galensis.

There are other variations of usage. One point should be
stressed before proceeding further. Senegalese Blue-bellied
Rollers seem to do best, to be most abundant, when they have
access to both bare earth or low, sparse vegetation and to tall
trees, which they use as observation posts and resting places.
Trees also provide nesting holes, a vital resource (Short, 1973,
1979). Combinations of tall trees and bare ground in close
juxtaposition are now common in the Basse Casamance. They
may have been less abundant (the bare areas less numerous and
more scattered) a few thousands of years ago. This probably is
relevant to the evolution of the social behavior of the species.

Other populations of Blue-bellied Rollers may have similar
ecological preferences. Thiollay (1985) says that individuals of
C. cyanogaster near Lamto in the Ivory Coast inhabit wooded
savannas.

TABLE 1.—Rainfall data of Ziguinchor (measurements in mm).

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984

traces traces
27

6.0

0.1

4.6

traces
-
-
-

0.1
-

traces
traces

-
-
-

-
-

traces
-
-

-

0.8
traces
traces
traces
traces
14.3

traces
0 3

traces
1.1

traces
27.2

-
2.2

traces
traces
27.2
17.6
7.6

traces

140.9
92.3

135.7
30.7

124.7
64.4
71.5
84.4
89.0
29.7
33.3
49.5
69.5

189.2
230.1

43.1
49.7
31.0

108.2
266.5

447.0
173.0
479.4
265.9
332.3
3923
260.1
2133
3083
374.2
3643
292.1
156.7
406.6
2743
1673
417.1
193.4
212.1
393.6

674.2
467.8
718.4
159.9
433.0
565.8
3453
378.6
588.4
5463
4973
513.7
237.0
454.3
4193
159.8
319.3
324.0
135.1
227.2

384.4
573.7
4603
288.7
350.6
300.9
329.6
226.4
255.1
258.0
4713
213.7
219.2
241.4
181.2
315.8
294.4
2073
3203
302.0

95.1
285.4
2123
134.6
219.9

60.6
92.9
48.6
48.4
30.9
50.8

162.8
108.0
162.9
76.8

7.1
112.7
124.3
22.9
45.3

14.2
11.6

-
-

0.1
traces

-

traces
traces
23.8

traces
55.2

5.2
traces

1.1

-
4.4

-
-
-
-
-
-
-

-
traces
13.9

traces
1.6
0.8
0.6
.

traces
-

1756.6
1603.8
2006.5

882.5
1460.6
1398.3
1099.6
951.8

1289.4
1240.4
1417.2
1296.0
790.4

1513.4
1194.1
698.5

1221.5
897.8
806.4

1239.0
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FIGURE 2.—A more or less natural forest in the Pare National de la Basse Casamance.

FEEDING

Blue-bellied Rollers are predatory. Their usual method of
hunting is stereotyped and typical of many coraciiforms. They
sit and wait on perches, high or low, and then pounce down
upon their prey in sparse vegetation or, more frequently, on the
ground. (They have, in effect, become commensals of man in
some areas of peanut cultivation). The prey items taken by the
usual hunting method tend to be large (Figure 4). They include
beetles and orthopterans; occasional frogs, snakes, and lizards;
and probably other animals, such as spiders and caterpillars.
Prey is seized in the bill; one of the reasons why the bill is
powerful. After capture, the prey is taken to a perch, where it
may be battered before being swallowed.

Pounces are not frequent Blue-bellied Rollers can be
endlessly patient. The species follows a low energy expenditure
strategy in most circumstances.

A few other hunting techniques can be used. Some prey are
taken from leaves and fronds of tall trees. I saw instances of
apparent "fly catching** of insects high in the air. Individuals

may also rather awkwardly bop along mud flats, beaches, and
strandlines, poking at or even probing into the substrates,
presumably in search of crustaceans, "worms," and other
marine creatures. These alternative methods of feeding may be
valuable in times of emergency. They are, however, excep-
tional. Pouncing in restricted areas on dry ground is still the
preferred method.

Large prey are uncommon and often scattered; thus, each
item is valuable. Single items cannot be shared easily.
Blue-bellied Rollers, even in groups (see "Intraspecific
Relations/Structures"), never cooperate to hunt or to flush prey
communally. They are in strong competition with one another
and with other species for food and other resources (Packer and
Ruttan, 1988).

INTERSPECIFIC RELATIONS

The fauna of Senegal is rich. There are many opportunities
for encounters between individuals of different species.
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FIGURE 3.—A modem scene of rice fields, a dirt road, and scattered trees.

Encounters can take various forms, from predator-prey interac-
tions to purely social responses.

Blue-bellied Rollers are bold and often aggressive. They do
not seem to worry overmuch about the possibility of predation
upon themselves. In the open, they are large, powerful, and
agile enough to hope to escape or to defend themselves
successfully. They must be more vulnerable to mammalian
carnivores and rodents, certain hawks, snakes, and perhaps
monitor lizards in their nest holes. Still, I never saw them react
strongly to potential predators upon themselves. They do,
however, react to other animals; always in a hostile rather than
a friendly way. I saw them threaten, supplant, attack, or pursue
other birds, Abyssinian Rollers (Coracias abyssinica), Broad-
billed Rollers (Eurystomus glaucurus), a Gray Hornbill
(Tockus nasuius), a Black-and-White-Tailed Hornbill (T.
fasciatus), Gray Kestrels (Falco ardesiaceus), a Black Kite
(Milvus migrans), a Lizard Buzzard (Kaupifalco monogram-
micus), a Palm Nut Vulture (Gypohierax angolensis), Ham-
merkops (Scopus umbretta), Brown Babblers (Turdoides

plebejus), doves (Streptopetia spp.), and Gray-headed Spar-
rows (Passer griseus). (The names used here follow Serle and
Morel, 1977.)

Some of the birds toward which aggression is shown, e.g.,
Abyssinian Rollers, Gray Kestrels, and the hornbills, seem to
be competitors for food and/or nest holes. Others, e.g., doves
and sparrows, are entirely harmless to the rollers; they take
different foods and nest at other sites. Attacks upon them may
be redirection, deflections from more serious disputes. Aggres-
sive as they are, Blue-bellied Rollers do not launch redirected
attacks as frequently as do Abyssinian Rollers.

The Blue-bellied Rollers of the Basse Casamance win all or
most of the hostile interspecific encounters in which they
become engaged. They are dominant Their presence in any
given area must have effects upon the distribution and behavior
of other species.

The dominance may be most extreme when it is least
instantly visible. Three species of Halcyon kingfishers (sene-
galensis, malimbica, and chelicuti) are common in the Basse
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FIGURE 4.—A small group of Blue-bellied Rollers. The two individuals on the left are preparing to swallow prey.

Casamance. Although smaller than rollers in body size, but
with larger bills, they also are sit-and-wait pouncers upon
arthropods and small vertebrates. (They are martin-chasseurs
in the French sense.) The three common Senegalese species of
Halcyon have overlapping habitat preferences. Individuals of
any two species use the same perches, perhaps even the same
nest holes, and hunt some of the same kinds of prey, but never
simultaneously. They keep apart from one another at any given
moment by a sophisticated system of spatial and acoustic
avoidance (Moynihan, 1987a). Blue-bellied Rollers participate
in the same avoidance system. They overlap the Halcyon
species, but never (in my experience) encounter them face to
face. This cannot be accidental. Probably the most significant
relation is between C. cyanogaster, the dominant roller, and H.

senegalensis, the middleman among the kingfishers. Given the
size differences, one might suppose that the kingfishers keep
away from the rollers more often than the rollers keep away
from the kingfishers.

Blue-bellied Rollers do not show as much overt aggression
toward other species as do some of their relatives. Perhaps they
do not have to do so because their social dominance is so
widely recognized.

INTRASPECIFIC RELATIONS

STRUCTURES.—There is geographic variation in the social
behavior of Blue-bellied Rollers. Relations among the birds of
the Basse Casamance were not the same as those described by
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Thiollay (198S) for the birds of the Ivory Coast. Population
densities are different in the two regions. They should be
considered separately. For convenience, I will begin with the
Basse Casamance.

In this region, the species is fairly abundant It is essentially
resident. A few individuals may wander locally, for distances
unknown, during the non-breeding season (I noticed this
particularly at the beginning of my work in 1985), but there are
no conspicuous, massive inflows or outflows of large numbers
of individuals with the beginning or end of the heavy rains. Of
course, I did not observe during all months of the year, but the
species is not supposed to be migratory anywhere (Curry-
Lindahl, 1981).

In the Basse Casamance, Blue-bellied Rollers are usually
found singly or in small groups of two, three, or four
individuals. Apparently single individuals are problematic.
They may be strays and/or only temporarily isolated. Small
groups CTable 2) are relatively stable. Groups of two seem to be
pairs of one male and one female. A size difference is evident.
Probably the members of most pairs have long been mated to
one another. I never saw anything like pair-formation. Perhaps
males and females mate for life, barring accidents. Possibly
groups of three or four are composed of one old pair, plus one
or two younger individuals, or one young with an attracted
companion. Unfortunately, I also failed to see the initial
coming together of small groups. There is nothing very
distinctive about the juvenal plumage of the species at a
distance. It is, however, suggestive that the small groups are of
nuclear family size.

On the evidence of physical appearance, size, shape, and
streamers, the Blue-bellied Rollers of the Basse Casamance
have an approximately balanced sex ratio. There are no
indications of a preponderance of males as in some populations
of the related Pied Kingfisher, Ceryle rudis (Douthwaite 1973,
1978; Reyer, 1980,1984; pers. obs.).

The social and sexual relations within groups of three or four
individual Blue-bellied Rollers are complicated. Typically, two
individuals, perhaps members of the old(er) and longer
established pair, are more or less "at ease" with one another.

TABLE 2.—Groups in the Basse Casamance during yean of study (total number
of groups counted: 58; total number of individuals counted in groups: 180;
average number of individuals per group: 3.1).

Number of
individuals
per group

2
3
4
5
6
9

12

Number of
groups counted

28
15
9
2
2
1
1

Whenever they come together, they do so with little or no
hesitation or hostile ("greeting") display. A third individual
may appear to be less confident A fourth individual often
appears to be distinctly uneasy. It approaches its associates less
frequently and/or less closely than the associates do one
another. It may show alarm patterns. A common arrangement is
a group with two individuals strictly (repeatedly and predict-
ably) bound to one another (here I am talking about social
bonding, not closeness in space), a third individual more
loosely bound to the first two, and a fourth individual also
bound, even more loosely, to the first two or, perhaps more
often or visibly, to the third individual. A graphic representa-
tion of a full nexus would be

1 + 2
v y

\

When the first and second individuals are bound together with
one another, and the fourth individual is bound to the third, one
might perhaps speak of two pairs, one well established and the
other incipient But all four individuals rejoin one another*
repeatedly.

The difficulty of analysis is compounded by several features.
One is the fact that the highest intensity hostile (agonistic) and
sexual (copulatory) performances of the species are remarkably
similar in physical forms. This similarity is a main subject of
this paper, and is described and discussed at some length
below.

Spatial relations can be confusing. Blue-bellied Rollers are
so aggressive, in correlation with their hunting habits, that the
members of pairs and groups are often far (hundreds of meters)
apart from one another. They rejoin only on occasion. Among
the occasions are reproductive activities and disputes with
neighbors and intruders. Disputes can be misleading to a
human observer. There usually are two parties. Often each
party has its own champion (the senior males?). The two
champions tend to follow one another about very closely,
sometimes displaying vigorously, at other times sitting side by
side for minutes on end. The other members of the two parties
may simply watch from a distance. A human observer must be
aware that two individuals close together in space may be
opponents, while other individuals farther away may be
"friends" of different opponents. Only after a dispute has been
resolved can the real social bonds be identified.

The number of statements already made about relations
among individuals gives rise to the question, how was
identification achieved in the absence of ringing: more or less
easily in the short fun, over periods of hours; with more
difficulty and less confidence in the long run, over periods of
days. In the short run, a human observer can keep an eye on
different individuals even when they are separated by dozens or
hundreds of meters. In the long run, it may be fairly safe for an
observer to assume that pairs and groups in the same places,


