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DISPLAYS, VOCALIZATIONS AND BREEDING BIOLOGY OF 
THE GREAT GREBE (PODICEPS MAJOR) 

ERIC A. GREENQUIST 

ABSTRACT.-In studying the Great Grebe (Podiceps major) in Chile, I identified 
14 displays and 8 adult vocalizations. The courtship displays were performed 
throughout the year, indicating maintenance of the pair bond after nesting ends, 
and suggesting that the grebes form long-term pairs. Breeding was not confined 
to any season; pair bond maintenance may be an adaptation that permits repro- 
duction whenever environmental conditions are favorable. The “mutual” court- 
ship displays-displays performed only by two grebes-were performed in sig- 
nificantly more ceremonies than were certain courtship displays performed by 
individuals. Shaking the closed wings during the rearing display was associated 
with copulation. The number of eggs on a nest platform was positively correlated 
with the degree to which the grebe covered the eggs with vegetation before leaving 
the nest. Both adults cared for the young, in some cases until the young were fully 
grown. 

The Great Grebe (Podiceps major) is widely 
distributed in South America from coastal 
Peru;Paraguay and southeastern Brazil, south 
to Tierra de1 Fuego. It is a large grebe (length: 
675-775 mm), similar in appearance to the 
Western Grebe (Aechmophorus occidentalis) 
of North America except that its bill, head and 
lower throat are black, the foreneck and the 
sides of the neck and chest are rufous, and the 
flanks are tinged with rufous or brown (Blake 
1977). In the only previous account of Great 
Grebe behavior, Storer (1963a) described 
aggressive behavior and the courtship and the 
platform displays. 

In this paper I amplify Storer’s account, 
reporting additional forms of behavior, includ- 
ing the “gunner’s” display and six adult vocal- 
izations, for the first time. I attempt to analyze 
the message of the displays and the vocaliza- 
tions and to describe the situations in which 
they are performed. I also quantify aspects of 
the courtship ceremony and the platform dis- 
plays, and include information on nest build- 
ing and brooding. 

Throughout this paper I refer to grebe “con- 
sorts” or “pairs” even though I could neither 
recognize individuals from one observation 
period to the next, nor distinguish the sexes in 
the field. In these instances I assumed the exis- 
tence of a pair bond based on the mutual 
behaviors of two grebes and on their move- 
ments to remain together during an observa- 
tion period. 

When describing Great Grebe platform 
behavior I refer to the active and the passive 
birds instead of to the male and the female. In 
at least five grebe species, the active and the 
passive roles are taken by either pair member 
(McAllister and Storer 1963: 166, Storer 1969: 

200). Great Grebes may exhibit similar behav- 
ior. 

METHODS 

I studied Great Grebes on the Gol-Go1 River 
delta, which forms the eastern shore of Lake 
Puyehue (153 km2 at 2 12 m), Osomo Prov- 
ince, Chile. Heusser (1974) and Veblen and 
Ashton (1978) described the region geograph- 
ically, including the Valdivian Rain Forest 
plant community. The delta (approx. 200 ha) 
is characterized by unstable scoria flats, annual 
floods, and extensive wet meadows and 
marshlands. Baccharis concava, Myrceugenia 
exsucca and Rubus constrictus dominate the 
shrub layer; the herbaceous layer is primarily 
Holcus lantus, Phragmites communis, Plan- 
tago lanceolata and Rumex spp. Pteris sem- 
iadnata is the principal fern and Hydrocotyle 
poepeggie and Juncus leseurii dominate the 
aquatic vegetation. I previously described the 
delta and its wildlife community (Greenquist 
1978). Except when stated, approximately 250 
Great Grebes occupied the open water and the 
marshes of the delta throughout the investi- 
gation. 

I observed Great Grebes on 102 days 
(approximately 440 h) from September 1977 
until February 1979. I made observations dur- 
ing all months of the study; the majority were 
made during the drier months, October to Feb- 
ruary. I studied the grebes from the shore and 
from a rowboat on the open water. Owing to 
the grebes’ tendency to approach me, I often 
found binoculars (10 X 50) unnecessary. I 
observed nest building and platform behavior 
from the shore of the largest nesting area. I 
used no blind; the shrubs that covered about 
80% of the shoreline provided sufficient cover 
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for observation and still photography. I used 
a measuring pole, nailed to a partially sub- 
merged tree trunk, to measure relative changes 
in lake water level. Illustrations for this paper 
were copied from field sketches and photo- 
graphs, and were checked for accuracy in the 
field. Sokal and Rohlf (1969) was the source 
of all parametric statistical analyses. All means 
are accompanied by their SD. 

RESULTS 
VOCALIZATIONS 

I discerned eight adult Great Grebe vocaliza- 
tions; of these the “huala” call was the most 
common. This call, issued with the bill opened 
widely, consists of a high, melancholy-sound- 
ing moan that lasts longer than 1 s before trail- 
ing off. The huala call carries well across water 
and is heard frequently, at times almost con- 
tinually, on large sections of the lake. Great 
Grebes are gregarious birds and the huala call 
may be issued to maintain acoustic contact 
with conspecifics; it may be especially impor- 
tant at night. It is also the species-typical call 
issued during “advertising” (Storer 1963a:284). 
Huala calls are issued by Great Grebes that 
are alone, with consorts, and in groups. 

The “soft” call consists of an irregular series 
of soft notes: a,a . . . a,a,a . . . ; each note lasts 
about one-half second. This call is issued with 
the bill closed and does not carry as well as 
the huala call; I never heard it given by a lone 
grebe. It appears to be directed at the consort 
and it may help pair members remain proxi- 
mal. I have heard grebes cease soft calling when 
their consorts dive to feed and resume soft 
calling when they reappear. As individuals that 
apparently are separated pair members 
approach each other, they issue a few soft calls 
before joining with a sudden, rapid exchange. 

The “staccato” call is composed of loud, 
abrupt notes: AP-AP-AP . . . , uttered about 
twice per second. The bill is opened on each 
note. This call may be irregular or it may con- 
sist of one note. The staccato call appears to 
be used in alarm situations; it is issued by grebes 
when they flee from attacking conspecifics. It 
was also given when I surprised grebes in areas 
where they did not have immediate access to 
open water. 

The “drawl” call, which I heard less fre- 
quently than the previous calls, consists of a 
drawn out “uw” that meanders down, then up, 
and ends with a slight accent. It is issued with 
the bill closed and may last several seconds. 
The call appears to be used in distress situa- 
tions, as when a grebe is being followed, but 
not attacked, by a threatening grebe. The four 
remaining vocalizations are described in their 
appropriate sections. 

POSTURES AND LOCOMOTION 

The positions of the crest (Fig. l A-C) and of 
the short tail feathers are characteristic com- 
ponents of the Great Grebe postures and dis- 
plays. (Storer [ 1963a:280] reported two crests. 
I did not see the second crest, which is a small 
projection in front of and between the eyes.) 
Normally, the crest is lowered and the tail 
feathers are relaxed (Fig. 1D). Great Grebes 
gave huala and soft calls, and occasionally stac- 
cato calls while in this posture. 

I prefer the term “alert” posture to “inves- 
tigating” named by Storer (1963a:Fig. 1). 
Although this posture was assumed by “inves- 
tigating” grebes it more commonly was adopted 
by grebes that were about to flee. The typical 
posture that I saw (Fig. 1E) differed slightly 
from Storer’s description: the head was higher, 
the crest was usually semi-raised, and the tail 
feathers were erected. In situations where a 
grebe normally escaped by rapidly submerging 
chest-first, the upper back and the lower neck 
were underwater (Fig. 1G) and the bird was 
stationary. Great Grebes gave huala calls, soft 
calls, staccato calls and drawl calls while in 
alert postures. 

When fleeing over the water’s surface (Fig. 
1F) a grebe’s crest and tail feathers were low- 
ered and staccato calls commonly were issued. 
This was the usual method of escape when a 
grebe was attacked by a conspecific; a bird gen- 
erally fled 5-20 m. Flapping the wings raised 
the body higher in the water (at times the grebe 
appeared to run across the surface) and pro- 
pelled it faster; birds might travel more than 
50 m with wing-flapping. 

Submerging chest-first appeared to be a less 
urgent form of escape: fleeing to avoid an 
encounter with another grebe rather than to 
escape a direct attack. Groups of ten or more 
grebes, swimming on the open water, adopted 
alert stationary postures and rapidly sub- 
merged upon encountering a pair of grebes that 
were directing threat displays at them. The 
individuals of the group scattered underwater, 
surfaced several seconds later and swam away 
in alert postures. Grebes also submerged when 
they had no clear escape route, as in marshes 
and river mouths. 

Great Grebes rarely flew. They became air- 
borne by running across the water into the wind. 
The grebes covered distances of 5-l 0 m in the 
air, and they flew with the neck extended low 
in front and the legs hanging. 

AGGRESSIVE ENCOUNTERS 

Storer (1963a:28 l-282) described the Great 
Grebe “threat” display but he referred only 
briefly to its uses and to the aggressive encoun- 
ters in which it appears. I saw the threat display 
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FIGURE 1. Typical forms of some Great Grebe postures: the crest in the (A) lowered, (B) semi-raised and (C) raised 
positions; (D) the normal posture, (E) the swimming alert posture, (F) the fleeing posture, and (G) the stationary alert 
posture. 

used to force the intruder(s) away from a grebe’s 
consort, nest platform, or young. The display 
also appeared to have a defensive function, as 
when a grebe pair threatened a group of con- 
specifics, or when an individual threatened a 
series of grebes while searching a group for its 
consort. The recipient of the display appeared 
to be “singled out” from the group. Consorts 
threatened each other when rejoining after 
feeding or after courtship. (Threat displays 
between consorts however, may result from a 
brief period of non-recognition; once the grebes 
approach to within a few meters they stop dis- 
playing and exchange soft calls.) Great Grebes 
threatened and attacked other species of water- 
birds. 

The threatening grebe (Fig. 2A) swam toward 
the recipient at a normal pace; the crest was 
lowered- occasionally it was semi-raised as 
illustrated by Storer (1963a:Fig. lE, F)-and 
the tail feathers were relaxed. In some cases 
the body of the displaying grebe was sub- 
merged and only the head and the bill were 
visible. 

The recipient of the threat display-usually 
less than 10 m away-swam away in an alert 
posture at a slightly faster rate and might 
periodically “glance back” at its pursuer or 
utter a low drawl call. Following might con- 
tinue in this manner for three minutes or more 
but usually lasted only a few seconds. The 
threatening grebe might stop and turn away- 
continuing to display for several seconds-or 
it might attack the recipient. 

Attacks were made by diving, coming up 
beneath the recipient, and jabbing it with the 
bill. If the recipient was within 2-3 m the 
attacker might swim rapidly over the water’s 
surface and jab it, with the bill opened slightly, 
in the upper back or neck. When attacked, a 

conspecific usually fled over the water’s surface 
(rarely it dove head first) before physical con- 
tact was made. 

After fleeing across the water, the recipient 
either dived and reappeared some distance 
away or it continued to swim away in an alert 
posture. The attacking grebe, upon surfacing, 
often continued to threaten the recipient, fol- 
low, and attack again. One grebe attacked 
another in this manner 10 consecutive times. 
I observed token diving (Storer 1963a:281- 
282) by the threatening grebe. 

In cases of “intense” threat (Fig. 2B) the 
wings were raised in an apparent intention 
movement of an attack over the water’s sur- 
face. The chin was held near the water; the bill 
was pointed upward slightly, toward the recip- 
ient. The crest was relaxed or semi-raised and 
might be fully raised immediately before 
attacking. The intense threat display was less 
common than the normal form. I saw it per- 
formed most often inside the nesting area where 
the opponents were at close quarters. The 
recipient of this display was almost always 
attacked. In disputes where the recipient 
returned the display, the opponents faced off 
l-2 m apart and, if one of the grebes did not 
flee, an attack, and commonly a fight, followed 
within moments. Occasionally, one of the 
opponents arched its neck, raised its chest in 
the water and, with its bill opened wide, issued 
a loud “A IV’ just before attacking. 

Fighting among Great Grebes was uncom- 
mon and generally lasted less than 5 s. All of 
the fights I witnessed were between two oppo- 
nents-although consorts occasionally joined 
in attacking vanquished opponents- and did 
not result in noticeable injuries. The oppo- 
nents usually attacked over the water’s surface 
and met in upright, almost vertical, positions, 



GREAT GREBE BEHAVIOR 313 

FIGURE 2. Typical forms of some Great Grebe displays: (A) the normal and (B) the intense forms of the threat 
display, (C) the gunner’s display, (D) the S-neck display, and (E) the Z-neck display. 

kicking the legs in the water, and jabbing at 
each other with the slightly open bills. The 
longest fight I observed occurred outside the 
nesting areas and lasted over 45 s. The consorts 
of the opponents remained close by but, except 
for one consort directing a threat display at the 
other, remained outside the conflict. On 
another occasion one grebe bit its opponent 
on the neck and held on for over 20 s as the 
opponent issued staccato calls and tried to flee 
across the water. 

GUNNER’S DISPLAY 

In the “gunner’s” display, a grebe extends its 
neck to the front and holds its head low over 
the water (Fig. 2C); the tail plumage and the 
crest are relaxed. A call always accompanies 
the display: a soft, regular, “machine gun-like” 
vocalization of 2-4 notes/s: a-a-a-a . . . . Dur- 
ing the call the bill is held open slightly. The 
display and the call generally last 3-5 s and 
grebes commonly rotate slowly or swim for- 
ward when performing the display on the open 
water. This display was performed throughout 
the year by both pair members. 

I cannot interpret the meaning of this dis- 
play, which has no apparent direction or objec- 
tive. Except for simple investigation, I noticed 
no reaction to the display by consorts or by 
other grebes. The display was performed by 
grebes that were over 50 m away from conspe- 
cifics. The only similar form ofbehavior I found 
in the literature is McAllister’s (1958:301) 
account of “soliciting” by Eared Grebes (Pod- 
imps nigricollis), a behavior she related to nest 
establishment. The Great Grebe gunner’s dis- 
play might have a similar function: I com- 
monly heard the gunner’s display call during 
platform building, coming from the emergent 
vegetation of the main nesting area. On two 

occasions I watched Great Grebes display while 
lying on nest platforms. Another grebe dis- 
played at the side of its nest platform and con- 
sort. The gunner’s display was performed by 
grebes that had just threatened and driven off 
conspecifics, and it accompanied feeding and 
preening. Once it immediately preceded court- 
ship. 

PAIR BOND-RELATED BEHAVIOR 

Storer (1969:187) defined courtship as those 
displays and ceremonies that result in the for- 
mation and in the strengthening of the pair 
bond; he outlined the Great Grebe courtship 
ceremony (Storer 1963a:282-286). Here I add 
to his account and quantify components of the 
courtship displays. 

I witnessed the courtship ceremony during 
all months of the year, indicating that the pair 
bond was maintained after nesting ended and 
suggesting that Great Grebes formed long-term 
pairs. Any of the courtship displays might be 
repeated during a ceremony and the duration 
and the order of the displays varied among 
pairs and among successive performances by 
the same pair. Courting pairs might interrupt 
the ceremony at any time to drive off intruding 
conspecifics. 

Upright mohawk display. A grebe solicited 
courtship by performing the “upright mohawk” 
display (Storer 1963a:282). In many instances, 
especially those preceding the “mutual” court- 
ship displays, the soliciting grebe issued huala 
calls (termed “advertising” by Storer [1963a: 
2831). The second grebe, and occasionally an 
intruder, responded with the same display when 
as much as 30 m away from the first grebe. 
The birds might simply swim about at a nor- 
mal pace displaying for several seconds, fre- 
quently turning their heads as if looking around, 
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before resuming normal postures; thus ending 
courtship, they might perform “ghostly-pen- 
guin” or “ceremonial flying-away” displays as 
described below, or, after any intruder had been 
driven away, they might join and perform the 
“mutual” courtship displays. 

Mutual courtship displays. Unsynchronized 
“nodding” (Storer 1963a:284) was the first of 
the “mutual” courtship displays; i.e., three dis- 
plays-nodding, turning and turning-away- 
which were performed only by two grebes. On 
two occasions I watched grebes perform the 
mutual displays with different partners. Nod- 
ding began when the grebes were up to 12 m 
apart; still in the upright mohawk posture, they 
faced each other and dipped their bills about 
55” below the horizontal, rhythmically or 
unrhythmically, at a usual rate of 1 to 2 nods/ 
s. Each nod was a quick down-up movement 
followed by a momentary pause in the upright 
mohawk posture. While nodding, the grebes 
generally approached to within 1 m. Individ- 
uals that performed the first nod of a nodding 
bout averaged 13.4 nods + 7.9/bout (n = 43; 
range = 3-41) while second grebes averaged 
8.4 nods + 5.7/bout (n = 36; range = O-20). 
Only once did the second grebe perform more 
nods than did the initiator. I found a positive 
relationship between the number of nods/bout 
performed by each grebe of a pair (ro4) = 0.77, 
P < 0.01). 

Nodding was followed by the “turning” dis- 
play (Storer 1963a:284). The grebes, now sep- 
arated by less than 1 m and still facing in the 
upright mohawk posture, performed rigid, 
synchronized, 90” turns to the same side. Occa- 
sionally, only the heads were turned. They 
swam side by side in the upright mohawk pos- 
ture for <2 s, faced for about 1 s, and then 
turned again, to either the left or the right (they 
did not always turn to the opposite side as 
reported by Storer [ 1963a:284, 1963b:566]). If 
one grebe turned ahead of its partner it either 
waited for the other to catch up or it quickly 
refaced its partner so that the two could turn 
together. At the end of turning one grebe often 
performed an extra turn. Pairs averaged 5.8 
turns k 4.3/bout (n = 42; range = 1-18). I 
found no correlation between the number of 
nods performed by a grebe that initiated nod- 
ding and the number of turns subsequently 
performed by the pair during the same court- 
ship bout (ro7) = -0.06, ns). 

The “turning-away” display (Storer 1963a: 
284) was performed at a normal swimming 
pace. Storer (1963a:284, 1963b:566) called this 
display “ceremonial turning-away”; I short- 
ened this term so the reader will not confuse 
it in later discussions with the “ceremonial 

flying-away” display. While separating, the 
grebes gave soft calls and periodically “glanced” 
at each other. They might separate 30 m or 
more before continuing courtship or rejoining 
in normal postures. 

Solo courtship displays. Unlike the three 
mutual displays, the “ghostly penguin” dis- 
play and the “ceremonial flying-away” display 
were performed by individuals. My observa- 
tions of the surface portion of the ghostly pen- 
guin display differ from Storer’s (1963a:284- 
285, Fig. 2B) account. Upon surfacing, a grebe 
quickly rose in the water; the chest was swol- 
len, the neck was extended upward, the bill 
was dipped about 45” below the horizontal and 
the crest was raised. The upper throat might 
be slightly distended (at times the plumage of 
the upper neck appeared to be erected) and, 
occasionally the base of the neck was slightly 
swollen. When the grebe had fully surfaced the 
bill was quickly yet deliberately raised and the 
neck was relaxed; the bird resumed the upright 
mohawk posture. In 10% of the ghostly pen- 
guin displays (n = 40) bill raising was followed 
immediately by a quick, pronounced nod in 
which the neck was bent slightly. During the 
display the grebes swam an estimated 11.5 f 
8.3 m underwater (y1= 19). Of 13 recorded 
displays the displaying grebe swam toward the 
second bird 10 times and surfaced on the 
opposite side of the second bird 7 times. Court- 
ing pair members might perform ghostly pen- 
guin displays at the same time. 

When performing the ceremonial flying-away 
display (Storer 1963a:284) grebes “ran” an 
estimated 4-50 m across the water, generally 
away from the second bird, while flapping the 
wings. Unlike Storer (1963a), I never saw a 
grebe become airborne while performing this 
display. The bird stopped suddenly in a pos- 
ture similar to the upright mohawk display 
except that the bill was dipped about 45” below 
the horizontal. The crest was raised; the plum- 
age of the upper neck was erect. The grebe 
immediately raised the bill and relaxed the 
neck plumage, resuming the upright mohawk 
posture. 

The courtship ceremony. Of 62 courtship 
ceremonies recorded during January and Feb- 
ruary 1979, 35 were interrupted by conspecif- 
its who either threatened courting pairs or 
approached so closely that courting grebes 
interrupted ceremonies to drive them off. Dur- 
ing the 27 uninterrupted ceremonies-if the 
upright mohawk display, which initiated all 
ceremonies, is not considered- the turning- 
away display was the most fixed behavior, per- 
formed in 23 ceremonies. Nodding and tum- 
ing each occurred in 19 ceremonies; the ghostly 
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penguin display and the ceremonial flying-away 
display occurred in 12 and 8 ceremonies, 
respectively. A replicated goodness of fit test 
revealed a significant difference in the number 
of ceremonies in which these five courtship 
displays were performed (GHc4) = 23.52, P < 
0.005). A posteriori STP tests (1) found no 
significant difference in the number of cere- 
monies in which the mutual displays (nodding, 
turning and turning-away) were performed 
(G H(4J = 2.26, ns), (2) showed that the three 
mutual displays were performed in signifi- 
cantly more ceremonies than was the ghostly 
penguin display (GHc4) = 10.68, P < O.OS), and 
(3) found no significant difference in the num- 
ber of ceremonies in which the ghostly-pen- 
guin display and the ceremonial flying-away 
display were performed (GHc4) = 1.28, ns). 

Even though one or more of the mutual 
courtship displays were omitted, nodding, 
turning and turning-away always were per- 
formed in the stated order and in immediate 
succession, uninterrupted by other displays. 
During the 27 uninterrupted ceremonies, the 
mutual displays were performed no more than 
once per ceremony; previously however, I saw 
the displays repeated during courtship bouts. 
The three displays were performed together in 
13 ceremonies, nodding was omitted in 6 cer- 
emonies, turning was omitted in 4 ceremonies 
and nodding was performed alone in 2 cere- 
monies. 

The ghostly penguin display was performed 
38 times during the 27 uninterrupted cere- 
monies (range = O-l 1 displays/ceremony). The 
frequency of the number of displays per cer- 
emony did not follow a Poisson distribution 
(chi-square goodness of fit test: x2o) = 8.04, 
P < 0.05); clumping occurred (C.D. = 6.30). 
There was no significant difference in the num- 
ber of ghostly penguin displays performed 
before and after the mutual displays (x2(,) = 
1.32, ns). During the 62 recorded ceremonies 
there was no significant difference in the num- 
ber of ghostly penguin displays performed by 
grebes that initiated courtship, and their part- 
ners (x2(,) = 0.20, ns; y1 = lo), nor in the num- 
ber performed by grebes that initiated nod- 
ding, and their partners (x2(,) = 0.05, ns; y1 = 
42). 

The ceremonial flying-away display was per- 
formed 10 times during the 27 uninterrupted 
ceremonies (range = O-2 displays/ceremony). 
The frequency of the number of performances 
per ceremony followed a Poisson distribution 
(chi-square goodness of fit test: x2(,) = 0.20, ns). 

S-neck and Z-neck displays. Although the 
“S-neck” and the “Z-neck” displays (Storer 
1963a:282-284) appear to be related to the 

pair bond, I do not consider them to be true 
components of courtship. They were per- 
formed in situations that seemed to pertain to 
the aggressive disruption of a pair bond by an 
intruder, or to its defense by a pair member. 
When performing the S-neck display (Fig. 2D) 
a grebe curved its neck forward-typically 
holding the head higher than described by Sto- 
rer (1963a:Fig. lG, H)-and pointed its bill 
downward slightly. In the Z-neck display (Fig. 
2E) the neck was held vertically and the bill 
was horizontal. The chest was raised slightly, 
although not as high as during the upright 
mohawk display. The tail plumage in each dis- 
play was relaxed and above water and the crest 
was lowered, becoming semi- or fully raised 
in “alarm” situations. Pair members, perform- 
ing these displays, commonly exchanged soft 
calls. 

The S-neck display often was accompanied 
by the “S-neck display” call: a soft, a-a-a-a- 
0 W-O W uttered with the bill closed. Like the 
soft call, the S-neck display call was exchanged 
only between pair members; it was given only 
by grebes in the S-neck posture. Apparently, a 
grebe issues the call in aggressive or defensive 
situations to solicit its mate or to identify itself 
to its mate, so the two birds can join and sup- 
port each other. 

The S-neck display is related to the pair bond. 
Like Storer (1963a:283) I watched grebes, in 
the S-neck posture, face each other and per- 
form courtship turns, which were performed 
only by two grebes in the same posture. It is 
also the aggressive display reported by Storer 
(1963a). Displaying grebes followed conspecif- 
its and attacked them, either from beneath the 
water or over the water’s surface. Unlike the 
threat display however, I saw neither the S- 
neck display nor the Z-neck display directed 
at consorts or at birds ofanother species. When 
the formation or the defense of a pair bond 
did not appear to be the purpose of an aggres- 
sive encounter, grebes performed the threat 
display. A paired grebe, performing the S-neck 
display and following an intruder, immedi- 
ately assumed the threat display when the dis- 
playing grebe and the recipient of its display 
moved away from the displaying grebe’s con- 
sort. 

Pair members performed S-neck displays 
when grouped with conspecifics. As they dis- 
played they usually turned their heads from 
side to side as if looking around, issued S-neck 
display calls and either drove off a conspecific 
or moved away from the area together. Court- 
ing pair members performed S-neck displays 
when interrupted by a conspecific. If the pair 
members were separated by a few meters they 
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gave S-neck display calls, turned to rejoin, and 
then drove off the intruder together. Fre- 
quently, one member of a courting pair 
assumed the display alone to drive off what I 
believed to be a grebe of the same sex, since 
not all intruders were driven off. In these sit- 
uations courtship behavior often was resumed. 
Lone Great Grebes performed S-neck displays 
when their courtship activities were inter- 
rupted by a conspecific. 

I found no evidence supporting Storer’s 
(1963a:282) assessment of the Z-neck display 
as an appeasement posture. The Z-neck dis- 
play appeared to be a mildly aggressive or 
defensive behavior that was closely related to, 
and often preceded or followed, the S-neck dis- 
play. An intruder changed back and forth from 
the S-neck posture to the Z-neck posture as it 
moved away from an aggressive pair member, 
and it occasionally turned and attacked its pur- 
suer. A paired grebe might direct an S-neck 
display at, and then follow, an intruder while 
its consort followed closely behind in the Z- 
neck posture. The slight chest raising of both 
displays suggested a sexual motivation, similar 
to that of the courtship displays. 

NESTING ACTIVITY 

I observed platform building in early October 
1977, and I first found a completed nest plat- 
form on 23 October. I recorded a pair with 
downy young on 18 October but did not find 
another pair with downy young until 30 
November. I noted copulation from the third 
week of October 1977 until the end of January 
1978, and egg laying from 2 November 1977 
until 21 January 1978. The end of nesting 
activity coincided with a sharp decrease in the 
maximum water level in the nesting areas from 
1.6 m in mid-January to 0.8 m one month 
later. The drop in water level exposed scoria 
flats at the mouths of the nesting areas which 
the grebes apparently were reluctant to cross. 
Great Grebes do not venture onto dry land 
and, in those areas where the flats were sub- 
merged, the water was too shallow for escape 
diving. The grebes abandoned nests with eggs. 

I did not record nesting activity again until 
the final week of July 1978; platform building 
and copulation followed a rise in water level 
which brought maximum depth in the nesting 
areas from 0.9 m to 2.4 m in only 52 days. 
The grebes abandoned the nests however, 
when, during the same month, the Chilean 
military occupied the section of land adjacent 
to the southern edge of the delta and began 
gunnery practice. Until that time the delta had 
been undisturbed. Intermittent shooting con- 
tinued until late November 1978; approxi- 

mately 150 Great Grebes returned to the delta 
by mid-January 1979. Nesting activity, how- 
ever, did not resume on the delta following 
their return. By mid-February the nesting areas 
were again isolated due to low water; none of 
the Great Grebes in the delta area had downy 
young. 

Nesting behavior began at a low intensity. 
During early October 1977, pairs of grebes 
rarely spent more than 2 h constructing nest 
platforms before abandoning the sites. They 
often built in unprotected areas; I watched sev- 
eral pairs collect and place vegetation on a 
sludge of organic debris that had been flushed 
from a river mouth and was floating on the 
lake, a location where platforms could neither 
be anchored nor completed. 

I found completed platforms in three delta 
marshes. Each marsh was connected to the lake, 
affording the grebes access to deep water. It 
also possessed gently sloping shorelines that 
allowed moderately dense emergent vegetation 
to extend several meters from shore, and had 
a clearing or channel at the center which led 
to open water. The grebes built nest platforms 
away from currents and excessive wave action. 
Many platforms were built in highly visible 
locations; most however, were located back in 
the emergent vegetation that occupied about 
60% of the surface area of each marsh. The 
main nesting area (- 2,000 m2) contained about 
500 nest platforms; 150-200 of these were used 
for egg laying. 

Great Grebe nest platforms resembled those 
described for other grebe species: sodden 
masses of emergent vegetation-in this case 
mainly rushes (Juncus leseurii) and marsh pen- 
nyworts (Hydrocotyle poepeggie) - floating on 
the water. The platforms generally measured 
0.8-1.1 m in diameter; some platforms how- 
ever, were <0.5 m in diameter, so small that 
their eggs, in some instances, rested in 5-10 
mm of water. The nest territory extended < 1 
m from the platform edge; eggs were brooded 
on platforms only 1.3 m apart. 

Both pair members defended the platform 
territory as construction began. Working indi- 
vidually, and generally within 10 m of the plat- 
form site, the grebes either collected vegetation 
from below the surface or clipped living emer- 
gent vegetation with the bill and carried it to 
the platform. I saw no stealing of nest material 
from other grebe platforms, even when those 
platforms were abandoned and breaking apart. 
As the grebes paused near the platform to preen, 
they flicked the bill in a slight circular motion 
to one side. My observations of nest building 
and platform behavior, and Storer’s (1963a: 
285) observations of courtship, suggest that 
“bill-flicking” is a ritualized behavior. 



GREAT GREBE BEHAVIOR 317 

A D C 

FIGURE 3. Forms of some Great Grebe copulatory displays: (A) the passive invitation display, (B) the active 
copulatory display with the eyes rolled forward, (C) the active post-copulatory display and (D) the passive post- 
copulatory display. 

PLATFORM BEHAVIOR 

Here I add to Storer’s (1963a:286) brief 
description of Great Grebe platform behavior 
and quantify some display components. 

Rearing display. The passive grebe initiated 
platform behavior by leaping onto the nest 
platform feet first to a standing position and 
performing either the “rearing” or the “invi- 
tation” displays described by Storer (1963a: 
286). When rearing, the grebe’s crest was gen- 
erally semi-raised, and bill flicks were per- 
formed. Occasionally, the passive grebe raised 
its head, extending its neck vertically, while 
bill-flicking. The active grebe positioned itself 
in the water about 1 m directly behind the 
passive grebe; it waited in a normal posture, 
also bill-flicking. 

Wing-shaking. Shaking the closed wings 
(Storer 1963a:286) during the rearing display 
lasted l-2 s; bill-flicking was not performed 
during a wing-shaking bout. Rearing grebes 
averaged 1.3 wing-shaking bouts + 1.7 each 
time they mounted the nest platform (n = 82; 
range = O-9). Considering only those platform 
mountings which led to copulation however, 
rearing grebes averaged 2.0 wing-shaking 
bouts + 1.7 per platform mounting (n = 2 1; 
range = O-7). An RXC test of independence 
indicated that wing-shaking and copulation 
were positively associated (Gc8) = 16.97, P < 
0.05). 

Invitation display. My observations differ 
from Storer’s (1963a:Fig. 3B) illustration of 
the bent neck and the raised crest components 
of the invitation display. The grebes that I saw 
lay with the neck extended low in front (Fig. 
3A) and the crest relaxed. I observed passive 
grebes invite only when the active grebe was 
in a position to mount; once, when the active 
grebe swam to the front of the passive grebe 
to threaten conspecifics, the passive grebe 

raised its head and did not repeat the invitation 
display until the active grebe had returned to 
the pre-mounting position. Ten to twenty sec- 
onds passed before the active grebe mounted. 
During this period the active grebe moved its 
head slightly from side to side as if aiming the 
leap or judging the distance. The passive grebe 
often stopped inviting before mounting 
occurred. Grebes that did not perform this dis- 
play were not mounted. 

Copulatory display. The active grebe 
mounted by leaping from the water and land- 
ing feet first on the passive grebe’s back. It 
stood with neck arched forward and crest raised 
(Storer 1963a:286). Its eyes were rolled for- 
ward (Fig. 3B) so that the whites showed in 
the rear and the active bird performed a left- 
right mark time movement on the passive 
bird’s back; four to seven audible steps were 
performed during the 4-6 s copulation. The 
passive grebe maintained the invitation pos- 
ture during copulation. 

Post-copulatory displays. After copulating, 
the active grebe immediately leaped forward 
over the passive grebe’s head, or occasionally 
over its shoulder, hit the water in a vertical 
position and rapidly undulated the lower 
body-this is the false bathing posture reported 
by Storer (1963a:286). This display was ste- 
reotyped (Fig. 3C); the neck was straighter than 
described by Storer, the crest was semi- or fully 
raised and the chest was swollen. The active 
grebe treaded water for about 4 s while moving 
forward, away from the nest platform. After 
water-treading ceased the active grebe main- 
tained this post-copulatory posture for several 
seconds, adding irregular bill flicks and soft 
calls. As the active grebe leaped, the passive 
grebe immediately stood on the nest platform 
(Fig. 3D), its bill pointed downward and its 
crest semi-raised. Its neck was bent sharply 
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and the plumage of its upper neck was erect. 
After about 3 s the passive grebe performed 
irregular bill flicks, commonly raising its head 
back while doing so. After performing the dis- 
play for about 15 s it slipped forward, into the 
water, in a normal posture. 

As the active grebe performed the mark time 
copulatory movement on the passive grebe’s 
back it issued a call composed of three or four 
double notes: A-AM, A-AAAA, A-AAAA, 
which lasted 5-7 s. The call was given with the 
bill closed and it continued with a louder 
AAAA-A-A-A-A . . . ) as the grebe leaped from 
the passive grebe and treaded water. 

The nest platform alone was apparently suf- 
ficient to stimulate copulatory behavior by the 
active grebe. Twice I watched the same grebe 
mount an empty platform and perform the 
active copulatory and post-copulatory dis- 
plays, complete with copulation calls. The dis- 
plays in both cases however, were shorter than 
usual and the calls were softer. Although grebes 
reared on platforms when their consorts were 
absent, I did not see any other passive platform 
displays performed by lone grebes. 

Great Grebes approached nest platforms that 
were occupied by copulating pairs. The intrud- 
ers were driven away with a threat display by 
the active grebe before mounting or with an 
S-neck display by either pair member imme- 
diately after the active grebe dismounted. Once, 
a member of an intruding pair attempted to 
mount a passive grebe behind the already 
mounted active grebe, disrupting copulation. 
I saw no evidence, however, that copulation 
by one pair stimulated copulation on adjacent 
platforms by other pairs. 

BROODING BEHAVIOR 

Using a small, inflatable rowboat, I marked 
and examined 40 nest platforms in the main 
nesting area from 30 November until 16 
December 1977. I entered the area slowly from 
the direction of the lake at each examination, 
allowing the grebes ample time to cover their 
nests and leave. Eleven platforms, examined 
regularly for two weeks, averaged 2.6 eggs & 
0.8 each (range = l-4). In one case a platform 
was used for a second brood; I could not deter- 
mine however, if these eggs belonged to the 
pair that originally had occupied the nest. The 
eggs of Great Grebes have a chalky texture; 
they are white when laid but after one to three 
days acquire a blotchy mustard-brown color- 
ation. Of 113 nest examinations, 49.6% of the 
clutches were completely covered with vege- 
tation; 22.1% were partially covered so that 
one or more of the eggs were visible. An R X 
C test of independence revealed a positive rela- 
tionship between the number of eggs in a clutch 

and the degree to which the clutch was covered 
with vegetation (G,,, = 45.19, P < 0.005). 

I observed downy Great Grebes (described 
by Storer 1967) until the end of March 1978 
and I recorded juveniles from the first week of 
December 1977 until late October 1978. The 
juveniles were slightly paler than the adults; 
the white area of the anterior chest extended 
well up the foreneck and the face was grey with 
dark lateral stripes. In some cases, immature 
grebes remained with the adults for nine 
months after nesting ended and were fed by 
the adults when fully grown. 

I observed up to three downy grebes with 
adult pairs. One adult predominated in car- 
rying the young. (Gibson [1920:83-841 
described natural hollows beneath the wings 
of adult Great Grebes for transporting the 
young.) The other adult threatened or attacked 
conspecifics who ventured near. The adult pre- 
sented food to the young with the bill tip. The 
downy grebes begged by issuing high-pitched 
calls: CE-chul, which they continued to use 
until fully grown. 

The adult that carried the young threatened 
intruders but rarely attacked. When 
approached, this adult assumed an alert pos- 
ture and issued a “muted” call: a- GAB, a- GAB, 
a-GAB, a sound that was reminiscent of a duck 
quack. The bill opened slightly on each note; 
the call did not carry far. The muted call pre- 
sumably serves to gather the downy young 
together or to warn them that the adult is 
changing location. It is not, however, a muted 
form of the staccato call, muted to draw less 
attention to the family while still alerting the 
young. The staccato call is issued by both par- 
ents in alarm situations. 

In alarm situations the downy grebes pressed 
low to the back of the adult. If the adult dived, 
the young normally remained on the surface. 
Upon surfacing the adult uttered muted calls 
and was joined by the downy grebes. The young 
grebes, however, sometimes became confused, 
and on one occasion a lost downy grebe made 
several unsuccessful attempts to mount a third 
adult. In another instance a pair of adult Great 
Grebes drove off a lost downy grebe with threat 
displays. In both cases, the parents found their 
young. 

DISCUSSION 

Long-term maintenance of the pair bond may 
increase Great Grebe reproductive fitness. 
Reproduction is not confined to any season: 
in addition to October-January egg-laying, 
Gibson (1920:84) reported nesting during the 
final week of August, and I observed platform 
behavior in late July (austral winter). Great 
Crested Grebes (Podiceps cristatus) in South 
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Africa nest every month ofthe year (Dean 1977: 
45) and Simmons (1974:416) suggested that 
in Britain local factors-water level, weather 
and the availability of cover-are of prime 
importance in determining the onset of nesting 
by this species. Environmental cues also appear 
to influence the onset of nesting by Great 
Grebes, and paired grebes are prepared to nest 
whenever environmental conditions are favor- 
able. Pair bond maintenance may also aid sur- 
vival of the young which are cared for by both 
adults for several months. 

The mutual courtship displays- nodding, 
turning and turning-away- are performed in 
significantly more ceremonies than are the cer- 
emonial flying-away or the ghostly penguin 
displays. The mutual displays also appear to 
form a separate unit within the courtship cer- 
emony. These are the only displays that are 
performed exclusively by two grebes, and where 
frequent or continual communication occurs 
between grebe partners: the number of court- 
ship nods performed by partners are positively 
correlated, and partners always perform syn- 
chronous courtship turns to the same side. The 
solo behaviors, which also include the upright 
mohawk display and advertising, frequently 
are performed by lone grebes. Although one 
or more of the mutual displays may be omitted 
during a ceremony, these displays are per- 
formed in an established order, and in imme- 
diate succession, uninterrupted by other dis- 
plays. With the exception of the upright 
mohawk display, which is performed to solicit 
courtship, the solo displays occur in no appar- 
ent order. The mutual displays may serve to 
define the members of a breeding pair or to 
synchronize hormonal changes of the male and 
the female. 

Because the mutual displays are performed 
by only two grebes, however, the solo displays 
may initially be critical for mate selection. 
Huxley (19 19: 155) distinguished two forms of 
courtship activity by Great Crested Grebes: 
those displays performed during “pairing-up,” 
and self-exhausting ceremonies performed by 
two grebes. These forms appear to be analo- 
gous to the solo displays and to the courtship 
ceremony, respectively, of the Great Grebe. I 
have no evidence that courtship in these birds 
has a true pairing-up phase; perhaps this 
“phase” may be extremely short-lived to pre- 
vent a lone grebe from extensively courting a 
paired grebe, or it may have been performed 
infrequently during the period when I collected 
the statistical data. The greater number of cer- 
emonies in which mutual displays were per- 
formed however, may reflect a longer “mutual” 
courtship phase in which the ghostly penguin 
display and ceremonial flying-away perform a 

secondary role. They perhaps aid in the rein- 
forcement and the maintenance of the pair 
bond, or serve as displacement activities as 
suggested by Storer (1963a:286). This latter 
possibility could explain the statistical clump- 
ing in the frequency with which the ghostly 
penguin displays were performed. 

My statistical analyses, however, reveal little 
about the physiological mechanisms underly- 
ing courtship. The clumping of the ghostly 
penguin display performances does not appear 
for the ceremonial flying-away display, and I 
cannot account for the difference. I found no 
significant difference either in the number of 
ghostly penguin displays performed by grebes 
that initiate courtship, and their partners, or 
by grebes that initiate nodding, and their part- 
ners. Furthermore, I found no correlation 
between the number of nods performed by the 
grebe that initiates nodding and the number 
of turns subsequently performed by the pair 
during the same courtship ceremony. 

Several meanings have been proposed for 
the closed wing-shakes performed by several 
species of grebes (Deusing 1939:369, Storer 
1969:199, Chamberlin 1977:39). Simmons 
(1974:Plate 63) and Wiechmann (1974) 
observed female Great Crested Grebes wing- 
shake immediately before and after laying an 
egg. My data indicate that Great Grebe wing- 
shaking is a behavior associated with copula- 
tion; it appears to be a ritualized form of 
behavior to invite copulation and it may have 
additional functions. 

The greater the number of eggs on a plat- 
form, the greater is the tendency of the grebe 
to cover the eggs with vegetation before leav- 
ing. I have evidence of bird predation on Great 
Grebe eggs, and the selective advantage of egg 
concealment, and of the eggs acquiring a col- 
oration that blends with the platform, is 
obvious. Based on my observations however, 
and on my knowledge of local fauna, I think 
that predation is not a principal cause of egg 
loss in the delta area. Since a grebe has more 
invested in an egg than the cost of concealing 
it, if predation were high, selection would 
encourage the concealment of even single eggs. 
I do not believe that the correlation is an arti- 
fact; i.e., that my approaches to the nesting 
area were so sudden as to alarm grebes into 
quickly abandoning one or two eggs. Egg con- 
cealment in the delta area appears to strike a 
selective balance with the cost of replacing a 
clutch in an environment where predation is 
low. 
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