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towards the southeast. Both orientations directed the birds to the 
Kizilirmak Valley. 
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A study of the breeding biology of the Common Redstart 
(Phoenicurus phoenicurus) was carried out from 2000 to 2001 in 
the Bük-Lütfi Büyükyildirim (Redpine) (BL-W) and Elmali 
Cedar Research Forests (EZ-W) in the west Mediterranean forests 
of Antalya. The study area covered diverse vegetation types over 
a range of altitudes. Time taken for nest building, eggs hatched, 
total fledged young and comprehensive breeding success were all 
recorded. Timing of migration and factors influencing hatching 
were also investigated. 
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Shorebirds are organisms that show a high ecological plasticity, 
which allows them to cope with a changing environment and to 
exploit a wide range of prey in distinct habitats. Most foraging 
ecology studies on shorebirds have been carried out on intertidal 
mudflats, which can be classified as terrestrial media. 
Nevertheless, shorebirds are able to feed on prey suspended in the 
water column. Assuming that the feeding mechanisms of 
vertebrates are build upon the physical constrains impose by the 
medium, it is clear that the aquatic medium possesses a distinct 
set of features compared to the terrestrial medium, such as 
viscosity, drag forces or light refraction. However studies related 
to the effects that environmental features have on foraging 
mechanisms of shorebirds are scarce. We describe the capacity of 
Dunlins (Calidris alpine; n=20), Sanderlings (C. alba; n=51), 
Little Stint (C. minuta; n=27) and Curlew Sandpipers (C. 
ferruginea; n=34) to visually assess prey position and depth in 
the water column, adjusting to the constraint impose by the light 
refraction. We found that the depth at which the prey is situated 
has a significant effect on the strike mode (Dunlin: ANOVA, 
F=6.83, df = 6, P=0.001; Sanderling: ANOVA, F=16.35, df=6, 
P=0.001; Little Stint: ANOVA, F=12.15, df=6, P=0.001; Curlew 
Sandpiper: ANOVA, F=10.22, df=6, P=0.001). Modulation of the 
strike was produced depending on the prey depth in the water 
column: an open-billed attack was associated with the prey being 
in the surface layers of the water column, while a close-billed 

attack occurred with the prey in the lower layers of the water 
column. We hypothesize that this strike modulation is a strategy 
to minimize the effect of the bow wave and the drag forces 
characteristic of the aquatic medium. 
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Up to now, shorebirds’ distal rhynchokinesis is the only type of 
kinesis to be related to a specific terrestrial (mud) feeding 
behavior - that being the probing technique. Distal 
rhynchokinesis is used to capture and handle prey efficiently in 
the substratum, since distal rhynchokinesis minimizes the 
displacement of substratum and minimizes the bending forces 
acting on the bill. In addition, for handling and extracting prey 
efficiently, sandpipers use the bill as forceps and grasp prey only 
with the bill tip. This produces a concentration of the grasping 
force where the jaws contact at the bill tip. We describe for the 
first time the use of distal rhynchokinesis by Dunlins (Calidris 
alpine), Sanderlings (C. alba) and Little Stints (C. minuta) to 
capture prey items from the water column. We hypothesize that 
the functional explanation of the aquatic use of the distal 
rhynchokinesis is similar to that given for the terrestrial medium. 
The aquatic use of the distal rhynchokinesis may be related to an 
attempted reduction of the effect of drag forces and bow wave 
produced by the approaching predator when the jaws are fully 
opened, this disturbing the water, in turn producing prey 
displacement. Distal rhynchokinesis may minimize the 
displacement of water. If the distal part of the upper jaw alone is 
elevated and the lower jaw is depressed, the volume of water 
displaced and disturbance is minimal. As in the case of the 
terrestrial medium, distal rhynchokinesis may assist in the 
handling and efficient extraction of prey from water. 
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From 2003 to 2005, we studied the breeding biology of a 
regionally endemic subspecies of the Boreal owl, Aegolius 
funereus beickianus, at Lianhuashan Natural Reserve in Gansu 
Province, China. Six vocalizations were identified, and their 
characteristics and variance summarized; they included a 
primary, 'moo-a' call and a 'skiew' call in males, a weak call in 
females, and chirp and chatter calls in nestlings. Compared to its 
form in A. f. funereus in north Eurasia and A. f. richardsoni in 
boreal North America, the primary call of A. f. beickianus is of 
shorter and fewer notes at a somewhat higher frequency. Based 
on 4, 6 and 7 nests found in each year respectively, we 
documented clutch size, length of the breeding period, and the 
growth and survival of nestlings. The frequency of feeding visits 
to nestlings in the Lianhuashan population was higher than in 
other subspecies, but the size and numbers of prey delivered (1.5 
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