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REVERSE MOUNTING DURING THE COURTSHIP OF THE 
EUROPEAN SHAG PHALACR0C0K4X ARISTOTELLY 
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Abstract. Reverse mounting (females mounting males) has been observed as a common 
occurrence in several species of Phalacrocoracidae. In a colony of individually marked 
European Shags (Phalacrocorax aristotelis) 25% of 261 focally observed mountings were 
reverse; 17 females (77%) and 16 males (73%) of 22 pairs were observed in reverse mountings. 
When courtship was divided into three periods before egg laying, we found significant 
differences in the frequency of reverse mountings and the frequency of pair and non-pair 
reverse mountings through the three periods. We conclude that reverse mounting is a normal 
part of courtship behavior in the shag and that it may have the same causes that have been 
proposed for reverse mounting in other species. 
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INTRODUCTION 

In Phalacrocoracidae, reverse mountings have 
been recorded in the Great Cormorant, Phala- 
crocorax carbo (Portielje 1927; Kortlandt 1940, 
in press), Brandt’s Cormorant, P. penicillatus 
(Williams 1942), European Shag, P. aristotelis 
(Snow 1963), and Cape Cormorant, P. capensis, 
(Berry 1976). Since the courtship displays of many 
of the Phalacrocoracidae are little known, it is 
probable that reverse mountings are more wide- 
spread than this indicates. It is not known wheth- 
er or not insemination occurs during reverse 
mountings, nor have specific functions for this 
behavior been proposed. 

Recently Nuechterlein and Storer (1989) have 
examined reverse mounting in the grebes. The 
widespread prevalence of reverse mounting in 
courtship in grebes convinced them that reverse 
mounting was not an aberrant behavior and that 
other explanations for this phenomenon would 
have to be found. Kortlandt (1940, in press, pers. 
comm.) also regarded reverse mounting as oc- 
curring often in the courtship behavior in Cor- 
morants and as not aberrant. 

Nuechterlein and Storer proposed five non- 
exclusive hypotheses for reverse mounting in ad- 
dition to the proposal that it is an aberrant be- 
havior: it may (a) result in fertilization, (b) result 
from mistaking a partner’s sex, (c) play a role in 
courtship and pair formation, (d) indicate a re- 
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versa1 of dominance in the sexes, or (e) stimulate 
the ovaries of the female to grow. 

They observed that reverse mountings were 
more common in the early period of courtship 
than later and that ejaculation never occurred in 
those reverse mountings where observation con- 
ditions were good enough for them to make a 
judgement. They concluded that reverse mount- 
ing is a regular and integral part of the courtship 
display of grebes (hypothesis c), but this conclu- 
sion does not exclude hypotheses d and e as well. 

Here we present data on reverse mountings of 
the shag that support the conclusions of Nuech- 
terlein and Storer. We examined the timing and 
behavioral context of reverse mountings, con- 
sidering specifically: (1) When in the courtship 
period does reverse mounting occur and how 
frequent is it? (2) What is its relationship with 
mating strategy and copulation? 

METHODS 

Observations were collected in the spring of 1984 
from 5 1 individually color ringed shags forming 
22 laying pairs on a subcolony on the Isle of May, 
Scotland, U.K. Three pairs at a time were focally 
observed, that is all courtship interactions be- 
tween them were recorded, from a hide 12 m 
from the nearest nest for 6 hr a day for a total 
of 147 hr. An arbitrary division of the courtship 
period was made into an early period (up to 21 
days before the first egg was laid) an intermediate 
period (from 20 days to 11 before the first egg) 
and a late period (from 10 days before until the 
first egg). 
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FIGURE 1. Frequency of occurrence of reverse mountings by individuals. 

Birds were sexed using size and vocalization 
criteria. Males are larger (Cramp and Simmons 
1977), and females are mute except for a hiss 
and the soft throat clicks. The male is quite noisy. 

Behavioral categories were recorded on a por- 
table computer. A courtship sequence was de- 
fined as a sequence of any of the social displays 
of the shag (Snow 1963). A bout of behavior was 
considered concluded if either partner left the 
area or if the pair ceased interacting for more 
than one minute. We use the following categories 
described by Snow (1963): Dart Gape (males 
only), Driven Away (attack by male on female), 
Mounting, and Copulation. 

Mounting (both sexes). When one bird is in a 
sitting position and the other hops onto its back 
with both feet. This position is necessary for cop- 
ulation, but copulation may or may not follow. 
To indicate the sex of the upper bird we refer to 
mounting by males as reverse mounting. This 
latter term is not neutral but is common in the 
literature and we have retained it (see Nuech- 
terlein and Storer 1989, Bowen et al. 199 1). 

Copulation. After mounting, when the upper 
bird is the male, he grips the back of the female’s 
neck with his beak while uttering the “ark” call, 
depresses his tail, and makes thrusting tail move- 
ments. The female holds her head down with the 

beak in the nest material, if there is any, near 
her breast and holds her tail up and to the side 
while rhythmically opening and closing the clo- 
acal aperture. 

When the female is the upper bird, the male 
assumes the same position as the female in the 
above description. She does not grip the back of 
the male’s neck, and is mute, but does depress 
the tail and make thrusting tail movements. 

Cloaca1 contact could be observed when the 
birds were facing more or less directly away from 
the observer. When the male was the upper bird, 
occasionally the sperm secretion could be seen 
either in the female cloaca or next to it. It usually 
was not possible to determine whether or not 
cloaca1 contact took place when the female was 
the upper bird, but it was observed on some 
occasions. No sperm secretion was observed. 

RESULTS 

Of 22 pairs for which we have focal data, 17 
females (77%) and 16 males (73%) were observed 
in reverse mountings at some point in the season. 
Figure 1 shows the frequency of occurrence of 
reverse mountings by individuals. A total of 26 1 
mountings was recorded for the three periods 
where both the identity of the pairs and the laying 
date ofthe female were known. Ofthese 65 (25%) 
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TABLE 1. The frequency and percentage of reverse and normal mounts in the three periods of courtship prior 
to egg laying. 

Early Intermediate Late 

Reverse mounting n (%) 23 (28.3) 30 (34.5) 12 (12.9) 
Mounting by males II (%) 58 (71.7) 57 (65.5) 81 (87.1) 

were reverse mountings. In addition we recorded 
six reverse mountings where either the identity 
of the female or her laying date, if any, was not 
known. 

Reverse mountings were not equally repre- 
sented in the three periods of courtship (Table 
1) (x’ = 11.96, df = 2, P = 0.0025). 

Of the 23 reverse mountings that occurred in 
the early stage of courtship, before the pair bond 
was established, only six (26%) were in sequences 
that contained the male advertisement behavior 
Dart Gape; none of these included Copulation. 
Table 2 presents the frequency of copulation fol- 
lowing reverse mounting and mounting by males. 
Copulation occurred in the same sequence with 
reverse mounting 23% of the time. There was no 
significant difference between the three periods 
in the frequency of copulation with reverse 
mounting (x2 = 2.14, df = 2, P > 0.05), but the 
frequency of copulation following mounting by 
males did change as the season progressed (x2 = 
9.68, df = 2, P < 0.01). Mounting by the male 
was never seen in the same sequence as either 
Dart Gape or Driven Away. 

Seven females (32%) copulated with more than 
one male, but only one female, termed the pair 
female, was ever seen to incubate the eggs in a 
nest. Eleven (16.9%) of the reverse mountings 
were by a non-pair female. There was a signifi- 
cant difference in the frequency of pair and non- 
pair reverse mountings in the three periods (x2 
= 24.18, df = 2, P < 0.00 1). All of the non-pair 
reverse mountings were by three females and all 
occurred in the early period. 

DISCUSSION 

The frequency of reverse mounting in shags (25%) 
is similar to that in the Silvery Grebe (Podiceps 
occipitalis) and the Hooded Grebe (P. gallardoi), 

27% and 15% respectively (Nuechterlein & Sto- 
rer, 1989). In the Groove-billed Ani (Crotophugu 
sulcirostris) Bowen et al. (199 1) found that 55% 
of the observed mountings were reverse, but most 
occurred in the pre-breeding period when only 
reverse mountings were recorded. We agree with 
Nuechterlein and Storer and with Bowen et al. 
that reverse mounting is too widespread and fre- 
quent to be dismissed as an abnormal or aberrant 
behavior. Since reverse mountings are wide- 
spread and frequent among shags, we also agree 
that they appear to play a role in courtship and 
pair formation (hypothesis c). 

We can offer no comment on stimulation of 
the ovaries that Nuechterlein and Storer also sug- 
gested as a possible function of reverse mounting 
in grebes (hypothesis e). They also suggested that 
a possible hypothesis (b) would be that reverse 
mountings result from mistaking a partner’s sex. 
Presumably if adopting the postures normally 
made by the other sex were the result of making 
a mistake, the mistake would have to be its own 
sex rather than the partner’s. This is a most un- 
likely hypothesis for two reasons: first it is far 
too widespread with 73% of males and 77% of 
females observed in reverse mountings, and sec- 
ond, were it the case, some same sex mountings 
would be expected and none were observed. 
Moreover, no evidence of a mistake in any other 
behaviors was found; all males showed behaviors 
that are exclusively male and frequently in the 
same courtship sequence with reversed mount- 
ing. 

The absence of an operational definition of 
dominance between the sexes inhibits evaluation 
of hypothesis d, that reverse mountings indicate 
a reversal of dominance in the sexes. Certainly, 
in those reverse mountings that occurred early 
in the season, the male was the territory holder 

TABLE 2. Co-occurrence of mountings with copulation in the three periods. The total occurrence of mountings 
in each period is given after the /. 

F-lY Intermediate Late TOtal 

Reverse mounting 3/23 9/30 3/12 15/65 
Mounting by males 23158 36157 52/81 111/196 
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and the female approached the territory only hes- 
itantly, although reverse mountings did occur. 

Hypothesis a, the relationship of reverse 
mountings to fertilization is more problematical 
in shags. It was difficult to see whether cloaca1 
contact was made in any copulation attempt. 
However, unlike Nuechterlein and Storer, we 
could not see whether ejaculation occurred in 
reverse mountings. Failure to observe sperm se- 
cretion is not compelling since we seldom saw it 
even in the mountings by males. 

Both Nuechterlein and Storer and Bowen et 
al. found that reverse mountings were more fre- 
quent in the pre-breeding period than during the 
egg laying period. A similar pattern can be ob- 
served in Table 1 with reverse mountings less 
frequent and mountings by males more frequent 
in the late period. While there is a significant 
difference in the frequency of mounting by males 
followed by copulation in the three periods, there 
is no significant difference in the frequency of 
reverse mountings followed by copulation. This 
suggests that fertilization is unlikely to be a pri- 
mary role of reverse mounting. Unfortunately, 
nothing is known about sperm storage or com- 
petition in Pelecaniforms, but it can be assumed 
that any copulations near egg laying would more 
likely achieve fertilization than earlier ones 
(Birkhead 1987, Birkhead et al. 1987). 

Other clues on the role reverse mountings play 
in courtship and pair formation come from their 
behavioral context. In the shag, reverse mount- 
ing with copulatory movements by the female 
evidently requires familiarity with the partner. 
Dart Gape is one of the advertisement displays 
of the male shag which holds a territory and is 
used to attract females new to him (Snow 1963). 
While reverse mounts as a response to Dart Gape 
do occur, they are not common. Usually the fe- 
male sits beside the male rather than on his back. 
Only six (23%) of the sequences that contained 
reverse mounting also contained Dart Gape and 
none of these contained Copulation. Failure to 
realize that the mounts seen following the Dart 
Gape were reverse mounts has led to difficulties 
in the past. Witherby et al. (1940) and Armstrong 
(1942) systematically misidentified the sexes in 
the displays of the shag. This confusion is un- 
derstandable since the female mounts the male, 
and also the male assumes a female-like copu- 
latory posture as the female comes to him. Por- 
tielje (1927) made the same mistake with Great 

Cormorants for the same reasons (Kortlandt, pers. 
comm.). 

Males that mated with more than one female 
usually did so only early in the season and only 
briefly (Graves et al., in press), so that the req- 
uisite familiarity between the partners may not 
have been reached. This may explain the finding 
that reverse mountings with a non-pair male only 
occurred in the early period. Kortlandt (1940) 
also found that reverse mountings were more 
frequent in pairs of Great Cormorants that had 
been together for some time. 

Our observations show that reverse mounting 
is common and shown by most pairs. The finding 
that most reverse mountings occurred in the birds 
that remained paired and the differences in re- 
verse mounting and mounting by males as the 
season progresses suggest that reverse mountings 
play a role in courtship and pair formation in the 
shag. 
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