
Settlement Pattern And Space Use By Territorial 
Horned Grebes Podiceps auritus

Horned Grebes Podiceps auritus are known to be seasonally territorial 

birds (Fig. 1). The pair defends a territory vigorously against conspecifics 

and other waterbirds during the breeding season. The territory consists of 

an area of open water and associated shoreline and centres on the nest. 
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Methods
We studied the behaviour, settlement and space use of territorial Horned 

Grebes in a loose breeding colony at Lake Sandvatn, NE Iceland (Fig. 2). 

Settlement and spatial behaviour of ten pairs was studied from 4 June to 

12 July 2000. The spatial behaviour was mapped in detail with a tachym-

eter (total station, Nikon DTM730), a technique that has been applied 

to map the distribution of waterbirds at Lake Myvatn, Iceland. The pairs 

were tracked for 11.5 ± 0.23 (S.E.) hours on average and a total of 2306         

positions associated with behaviour were recorded systematically at 3 

min. interval during the observations (Fig.3). 

Results
On average each pair defended a territory of 0.6 ± 0.1 ha, with an over-

lap of 22 ± 9 % over the whole period (Fig. 4). Defended radius averaged 

35.2 ± 1.6 m during the incubation period.

Large proportion of off-nest time was spent foraging. More time was spent 

diving during brood period than incubation but aggressive behaviour and 

preening were more frequent during the incubation period (Fig. 5). 

Settlement was asynchronous where two pairs (late settlers) established 

territories by the time others (early settlers) were hatching. Space use of 

the late settlers seemed to differ from others in the way they used their 

territory. The late settlers used their territory less for feeding during incu-

bation as they frequently fed offshore at longer distances from the nest 

(Fig. 6). 

Discussion
Territorial behaviour of Horned Grebes seems to be more prevalent           

during the incubation period than during the brood period. After the young 

hatch, the pairs seem to be more focused on providing food for the young 

and less time is spent on other activities, including defending territori-

al defence. Decreased territoriality amongst early settlers seems to pro-

vide  opportunities for other pairs to establish territories in a loose nesting      

colony. However, those late settlers seem to use the territory in a different 

way, probably due to the presence of the early settlers.

Although it would be premature to draw definite conclusions from small 

sample size, this study indicates that different space use patterns can be 

related to different settlement tactics among territorial neighbours and the 

timing of territory establishment of late settlers can be correlated with de-

creased aggression of early settlers.

Figure 1. Horned Grebes are seasonally territorial birds. Display is a typical spring 
behaviour of Horned Grebes and is used for territorial defence, pairing up and mat-
ing. Photo: Johann Oli Hilmarsson

Figure 2. The study area is a marshy peninsula which is bordered by a narrow vegetated 
rim that stretches into the lake from the south. A total of 28 Horned Grebe nests were 
found in the area. Nest positions of the pairs under study is shown (1-10).

Figure 3.  Space use by a territorial pair of Horned Grebes.  
A total of 312 recorded locations (+). The territory was esti-
mated to be the minimum convex polygon of locations as-
sociated with aggressive behaviour (green line). Calculated 
(fixed Kernel) home range (red line) are also shown. The 
territory centres around the nest inside the narrow land rim 
(black line).

Figure 5. Behavioural comparison between incubation and brood periods. More 
time was spent diving during brood period than incubation (Wilcoxon test: P = 0.02). 
Aggressive behaviour (Wilcoxon test: P = 0.039) and preening were more frequent 
during the incubation period (Wilcoxon test: P = 0.004).

Figure 6. Feeding distance of territorial Horned Grebes from 
nest. Late settlers (P3&P9) used their territories less for feed-
ing during incubation (Mann-Whitney Rank Sum Test: P = 
<0.001).

Figure 4. Territories of ten pairs of Horned Grebes in a loose 
breeding colony at Lake Sandvatn, NE Iceland. 


