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Abstract

Foraging niches of five alpine forest birds on conifers were investigated with a systematic recording
method in the Dayulin area of the Taroko National Park, Taiwan, November 1991 to February 1992.
Eurasian nuthatch (Sitta europaea) was found to forage on trunks and main branches in the inner zone
of thetrees. Coal tit (Parusater) was mostly on needles and twigs around the fringes. Both green-backed
tit (Parus monticolus) and red-headed tit (Aegithal os concinnus) were frequently on twigs and branches;
but the former tended to use more extensively in the middle and outer zones of the crown. Taiwanese
firecrest (Regulus goodfellowi) was the most generalistic forager, using almost the whole crown. In the
non-breeding season, these five specieslived in coniferousforests, and usually foraged in compact flocks
of mixed-species. The differencesin their foraging niches might be resulted from resource partitioning

to increase resources utilization.
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Fig. 1. Eight tree zones of a conifer foraged by five alpine forest birds (dark areas, foraging frequency

>30%; gray areas, >20%).
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Table 1. The spatial characteristic of the four-digit number used in recording foraging site of birdsin a

conifer
Category Four-digit number Spatial characteristic
Vertical zone 1--- Low stratum
2--- Middle stratum
3--- Upper stratum
4--- Top stratum
4322 Tip
Horizonta zone -1-- Inner part
-2-- Middle part
-3-- Outer part
-322 Fringe (Middle and Upper)
4022 Fringe (Top)
Tree part - 000 Trunk
--00 Branch
---0 Twig
---1 Needled twig
---2 Needles
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Fig. 2. Relative foraging frequencies of four vertical zones of a conifer by the five alpine forest birds
(sample sizes in parentheses).
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Fig. 3. Relative foraging frequencies of three horizontal zones of a conifer by five alpine forest birds
(sample sizes same as those in Fig. 2).
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Fig. 4. Relative foraging frequencies of different tree parts of a conifer by the five alpine forest birds
(sample sizes same as those in Fig. 2).
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Table 2. Standardized residuals of foraging frequencies of the five alpine forest birds recorded in vertical
zones, horizontal zones and different tree parts of conifers, and values showed only for those cells with
standardized residual <-2 or >2

Vertical zones Horizontal zones Tree parts
. . Sample

Bird species size

Low Middle Upper  Top Inner  Middle Outer Trunk Branch Twig Needle
Eurasian nuthatch 694 261 595 2091 -517 -1352 3395 488 -931 -14.28
Codl tit 1633 265 -3.36 282 -11.93 10.32 -10.39 -6.24 10.60
Green-backed tit 138 -291 -2.93 324 -3.59 3.37 -2.28
Taiwanese firecrest 1294 -550 293 -525 -8.92 3.33
Red-headed tit 554  2.38 487 -540 -3.90 355 -3.09 -474 497 512 -6.17
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Fig. 5. A graphic illustration of spatial segregation of foraging sitesin a conifer by the five alpine forest

birds (blocks, foraging frequencies= 75%).
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