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Red-browed Firetails Neochmia temporalis dehusked seeds before swatlowing them. Smaller
seeds were dehusked at a faster speed than larger seeds. but despite this, intermediate-sized seeds.
between 1.5 mm and 2.0 mm in width, provided the best energy returns. When given a choice at
feeders. Red-browed Firetails consumed seeds of intermediate dimensions more frequently than larger
or smaller seeds. This suggests these finches prefer seeds that offer higher energy returns.

INTRODUCTION

Australian finches feed predominantly on seeds
from grasses and other plants (Immelmann 1982).
The husk. or teste is usually removed from the
sced prior to swallowing, probably because the
husk contains little nutritive value. may impede
digestion, or oceupy space in the crop.

LExternal beak dimensions have been shown to
control the size and shape of sceds that tinches
are able to cat (Hespenheide 1966: Pulliam and
L:nders 1971 Abbott er af. 1975, 1977; Grant and
Grant {980), and the morphology of the upper
mandible may also determine which seeds can be
dehusked by tinches or influence the rate at which
different-sized sceds are dehusked. For Red-
browed Firctails the blade-like lower mandible
peels the husk from the kernel while the seed s
held in grooves in the upper mandible and rotated
with the tongue (Read 1987).

In this study I measured the speeds with which
Red-browed Firctails dehusked and consumed a
range of sceds that differed in size and shape. |
then used these speeds and the masses of the
various sced kernels to predict which seeds would
be preferred. assuming that firctails attempted
to maximize food intake while feeding (c.g.
Pulliam 197-1). These predictions were  tested
using choice  experiments where  Red-browed
Firctails were presented with asuite of seeds. and
the relative consumption of cach used as a
measure of scelection or preference (c.g. LEggers

1977).

METHODS

The speed with which Red-browed Firctails
processedseeds of dilterentshapes was investigated
i an aviary using three individually marked birds.
These three finches were taken from a wild
population near Currency Creek. South Austradia,
and returned to this population at the conclusion
of the work.

Seven seed types were offered to the finches:
Barley Avena sp.. Barley kernels, Japanese Millet
Panicurn sp.. White Millet 2. milacern. Panicum
Panicien sp.. Canary seed Phalaris canariensis
and Maw Papaver sp. Details of the dimensions
and masses of the kernels of these sceds are pro-
vided in Table 1. Masses of the seed kernels were
determined by weighing 100 intact seeds on a

TABLL |
Dimensions and masses ol seed kerneis for seeds presented to
Red-browed Ficetails, The lengh and width of 20 kernels trom
cach type of seed were measured with vernter calipers. while
the average mass of a kernel was determined {rony 100 seeds
(see Mcethods for details).

Lenath Width Mass
Seed type (lm) (mm) (my)
Barley (with husks) 1005 £1.60  3.0£0.15 26.0
Barley 8.6+0.77 2.8+0.36 26
Canary Seed ANF0.24 IR U B 6.1
Japunese Millet 334038  BOEOIM 2,3
White Millet 2.7£0.41 2.0+0.11 44
Pumcum 2R L (510 1.6 0]
Maw 122005 0.940.08 (OS]

mean*sS.n.
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Mcttler  balance  to an accuracy ol 0.1 mg.
and then subtracting the mass of the husks. The
mass of husks was determined by presenting the
three captive birds with 10 g of cach seed tvpe on
separate davs, The 100 g ol intact seeds were
placed v w large box. with sides 15 cm tall
o prevent spillage of husks and seeds. The
tollowing  dayv the  husks and  uncaten sceds
were  colleeted from the box and  separated
m o aertical separation column. The  mass
ol the uncaten seeds wis subtracted from the
mitial 10 e then the husks were weighed and
the mass of the kernels relative to the husks
caleulated. Intact Barley seeds were not taken
by Red-browed  Firctails and so - Barley seeds
were dehusked by hand. Only Barley Kernels
(dehusked seeds) were used in other experiments
{sce Results).

Duailv rates of consumption of seeds and choices
of seeds were measured in the aviary by providing
the three captive birds with 3 g ol cach of six seed t
vpes al dawn. and then measuring the mass of
leftover seed at the end ol the dayv. Sceds were
placed on a cardboard tray that had been divided
inte - sixo compartments, cach 64 sg. em. The
trav wias - approximately. 5 mm o deep. which
wias suflicient to prevent spillage of seeds but
allowed husks to be blown off by the wing
beats ol the birds. One  sced  type was
placed  into cach  comparument. and  the
relative positions of the ditterent seed types on
the trav was changed  daily  throughout  the
experiment. The amounts ol cach seed 1y pe
consumed by the birds were used as a measure
of preference. No o other tood was avail-nble to
the birds in the aviary,

In addition to measuring seed choice in captive
birds. @ wild population of Red-browed Firctails
from Upper Sturt. South Australia. was otfered
Barley Kernels. Japanese Millet, White Millet.,
Canary: Sceed. Panicum and Maw seeds. Two
hundred grams of cach of these seeds were placed
datlv in Taree travs within @ wire mesh enclosure
which excluded all other granivorous birds. Seed
preference was measured by caleulating the mass
of cach seed type consumed over twa conseeutive
24 hour periods,

The rates at which Red-browed Firetails handled
and dehusked the vartous seeds were determined
from video films of the captive birds. A National
CCD video camera with superimposed stopwateh
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wis used. and the videos replaved at one-sixth
normal speed. The time taken for the finches to
pick up and dehusk individual sceds was then
recorded to the nearest 0.1 sceconds. Handling
times (time to find. pick up and dehusk a seed)
and  handling  rates  (sceds/minute)  were  also
caleulated from these films.

RESULTS

Red-browed Firctails were able to cat the six
sceds, but Barley sceds that had husks were not
taken. [ the husks were removed from the Barley
seeds before being presented to the birds then
lirctails would occasionally take them. Even then
the Barlev Kernels were not swallowed whole. but
were bitten into smadl picees, which were then
picked up and muacerated belore swillowing. All
the other seeds. once dehusked, were swallowed
whole.

All three finches averaged between 0.35 and
0.40 scconds to locate and pick up cach ol the
sced types. There were no signilicant ditferences
between the procuring rates for the different
seeds (ANQVA'S, p's >0.03). However. individual
Red-browed Firctails dehusked seeds at different
rates (Table 2). Although there were no differ-
ences for the three captive birds for White Mitlet,
Panicum ocr Barlev. rthev differed  significantly
when dehusking Japanese Millet. Canary Sceed
and Miaw (ANOVA S, Table 2). The main cause
of this variation was that Bird 3 processed Canary
Sced faster than Japancese Millet. whereas the
other two birds processed Japancese Millet taster
than Canary Sced (Table 2). Although there
were  dilferences in the rates at which  the
birds processed the ditterent seeds (ANOVAL
Table 2). processing rates for all birds tended to
increase with an increase inoseed size. The
mass - of seed  consumed  per minute varied
between seed types (Table 2)0 Captive firetails
had higher rates ol intake when feeding on White
Millet. Canary: Sced and Panicum than when
thev fed on other seeds. The Towest rate of food
intake (mg/min) occurred for Maw. Given these
differences. Red-browed  Firetails should  feed
primarily - on White  Millet. Canary: Sced and
Pantcum rather than on the other sceds. il they
arc to maximize their rate of food intake while
feeding,
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[ABLE 2
Processimg tunes for six seed vpes by diree captive Red-broswed Uiretails. Number of seeds umed for cach bird given my parantheses.
Values and meansEstandard deviaton.

Seed type Dehusking Time (sees)

Seed

Diterences  Average wotal - consumption

between handling tme — per minate

Bird | Bird 2 Bird 3 Average birds per seed (sees) (mg)

My L2009 (35) 0.7+0.07 (29)  1.240.18 (2 1.0 14 I3
Puanicum LO+0L0S (2 1320000 (28) 131084 2 12 NS 1.6 71
White Millet L= JO (oS 2.280.800(82) L84l 237520 1.9 NS &3 1>
Japanese Milley 2620 3F122) 285037 (3)  S,0E0.55-(20) A 3y R
Canary Seed S 3R A0 (20)  31F0.37 (3Y) 30020 (33) Y o =) NS
Barley 23 3530 (1) 24).7 () RRYE (1) 26,2 NS 26006 (O
Ditlcrences between

seeds i dehusking

tmes =

ANONVAC NS, not signdicant, — p<tal; p<il.ong.

rKerels were cracked into smaller picees betore beng swallowed. Caleulation assantes that all pleces vwere consumed and so ma

overeshimate intake

Dailyv consumption of the different seed types
from teeding trays by the three captive birds and
wild birds is presented in Table 3. Larger amounts
ol intermediate sized seeds (Canary Seed. White
and Japanese Millet and Panicum) were caten by
both the captive and wild birds instead of the tiny
Maw seed or large Barlev Kernel. The aviary birds
consumed an average of 3.8 g of seed kernels
daily.

DISCUSSION
All of the seeds consumed from feeding travs
by Red-browed Firctails were dehusked by the
birds before they were swallowed. Dehusking
occupiced 75-91 per cent of the foraging time ol
birds at feeders (Table 2)0 and. therefore. the
ability 10 remove husks efticiently may be an
important criterion in determining which seeds

should be caten by the firetails.

The maximum width of sceds dehusked by
Red-browed Firctails under experimental con-
ditions was 2.0 mum. Sceds 2.0 mm or smaller are
supported reasonably well by the groove in the
upper mandible. which has @ maximum width of
approximately LOS mm (Read 1987). The Barley
sceds with husks were considerably wider thun
this groove. and such farge sceds could not be
held by the bill tor dehusking. Thus. the ability
ol Red-browed Firetails to dehusk seeds appears
o be determined by the morphology of the beak

TABLE 3
Seed consumption for three captive Red-browed Ticetails over
12 days and Tor a Hock of wild Red-browed Firetails over two
davs. Stndard deviations not calenlned Lor the wald popula-
uon owing o changes i the population size ((00-230 birds)
asing the feeder. Sewcds are ranked in deseending order of size,

Amount consumed () per day

Aviary Burds Wild Birds

Barley W.78+0.30 4.0
Cianary Seed 2.08+0 27 7.3
Japanese Millet 2042074 1252
White Millet 206 +0.33 134.3
Panicum e il 4 B 8.9
Maw LAlELR 53
TOTAL 11.284-3.20 J60.0

and groove 1n the upper mandible. and by the
size and shape of the seed. Sceds greater than
195 mm would be difficult for the hirds to
dehusk. and therefore should not be taken by
Red-browed Firetails.

The results show that small seeds were pro-
cessed laster than farge seeds o which is consistent
with other studies (e.g. Abbott e al. 1975). All
sced tvpes were handled by cach of the three
captive birds at similar rates. the only exeeption
was that one bird was stow in handling Japanese
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Millet. Individual variation such as this has also
been noted in Clark’s Nuterackers Nucifraga
columbiana  when handling the seeds o the
Pinvon Pine (Johnson er af. 1987).

Red-browed Firctails did not feed on very small
or large seeds as often as seeds of intermediate
size. With the exception of Japanese Millet, which
has o bulky husk. the intermediate seeds were
processed more etficiently than the very large or
small seeds. When given o choicel the fire-
tails fed predominantly on the most efficiently
processed seeds. as predicted. However, they did
not feed solely on the most profitable sceds, con-
suming smaller amounts of the less profitable
varicties.

When toraging at feeding travs. Red-browed
Firctatls occasionally investigated a series of seed
tvpes, but tended to stay with the first seed tvpe
visited untif the feeding bout was finished or they
were  disturbed. However, birds  which  first
encountered a seed type that would be inefficiently
processed moved until they found a suitable seed
(pers. obs.)owhich suggests a deliberate selection
by the finches. By selecting the seeds which
maximized their rate ol food intake, firctails
should minimize their feeding time. This may be
beneficial, allowing them more time for other
activities (c.g. breeding, preening) and minimiz-
ing cxposure to predators. Finches are often
prone to predation while feeding (Barnard 1980).
Thus. people providing sceds for finches at feed-
mg travs should provide White Millet, Canary
Sced and Panicum. These seeds are the most
cificiently processed and so minimize the time
that Red-browed  Firetails will be exposed  to
predators (goshawks and cats) while at feeders.

Although Red-browed Firctails concentrated
on the most etficiently processed seeds, they also
sumpled Maw seeds regutarly and Barley kernels
to a lesser extent, despite the reduced rates of
food intake when feeding on these. There are
many factors that might account for this use of
less preferred seed tyvpes. For example. some of
these less preterred seed types based on encergy
or mass mav rank higher than other sceds to
finches il thev contain high levels of valuable
nutricnts or proteins. Alternativelv. owing to the
high degree of variation in sced handling ability
between individuals (Table 2). certain individuals
muy cfficiently consume o seed type which s
inelficiently handled by other individuals.
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Interactions between individuals within a flock
are also ikely to intluence which sceds are
consumed at feeding travs. Wild  Red-browed
Firctails feed i flocks. and hencee a bird succeess-
fully feeding at one compartment of a tray may
inlfuence the feeding behaviour and preferences
ol other birds in the area. A similar phenomenon
has  been reported  for Great Blue  Herons
Ardea herodias (Krebs 1974) and House Sparrows
Pusser domesticus (Barnard  1980). which
preferentially Tand in arcas occupicd by conspecifies.,
rather than vacant regions. Alternatively, some
birds may choose to feed uninterrupted on a less
favourable seed. i a compartment of the tray con-
taining a favoured sced is crowded with finches
which arc interfering with cach other. Goss-
Custard  (1976) found that interference from
neighbouring birds resulted in a reduced feeding
clficiency Tor waders feeding in large compact
flocks compared with smaller. more open flocks.

Several other factors which were not investi-
vated in this study may also influence which sceds
are taken in the wild by Red-browed Firetails.
The time spent searching and procuring sceds in
the wild is Tikely to occupy a significantly larger
amount ol the finches™ foraging time than occurs
at feeders where ample quantities of sceds arce
provided. Thus. in the wild, both dchusking and
scarching times may influence seed selection. with
sceds that are clustered or otherwise casy o
locate being preferred over widely scattered or
cryptic seeds, even il the latter provide higher
returns during dehusking.

[n addition. the varving risk of predation from
feeding on seeds in different locations may alfect
the value of a particular sced type to the finches.
Barnard (1980) has shown that the risk of preda-
tion for House Sparrows increases with inereasing
distance from cover. Therefore. wild Red-browed
Firctails mayv choose to feed on less favourable
sceds which grow in a sheltered position . instead
ol more clficiently processed sceds in exposed
arcas.
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NEST BUILDING BY LOGRUNNER

Contradictory  statements  appear in- current
licld guides as to the building of the nest of the
Logrunner  Orthonvy  temminckii. Beruldsen
(1980) suggests dual building by saying “when
building the nests, the birds first lay down a plat-
form’. but Reader’s Digest (1986) and Simpson
and Day (198) state that only the female builds.

I watched a pair adding to a hali-completed
nest al Binna Burra in the Lamington National
Park. Queensland. on IS April, 1990, for one
hour i midalternoon. At approximately hall-
minute intervals, cach bird carried twigs to the
nest in its bill. Often the visits overfapped: some-
times both were in the nest together. They always
followed the same route to the nest irrespective
ol where the twigs were gathered. and they always
built from the ront. Both birds worked in silence.

Some unknown interruption caused the male
to move (I did not observe whether he van or
flew) to o more open arca about 20 m distant.
where he uttered a scries of rapid  staccato
chattering calls while running round in an obvious
distraction display. The female froze beside the
nest tor about a nmunute. then entered and sat
facing outwards. but shortly alter continued

building. The male continued the distraction dis-
play for about live minutes. then rejoined the
female and proceeded as previously.

Twice the female tried to aflix a leal the same
siZze as herseli to the nest entrance before discard-
ing it. Two leaves placed on top of the nest staved
in place.

The nest was situated along the line of a
shallow valley in the damp. dark rainforest. The
svmmetrical nest was about 15 cm deep. con-
structed of twigs laniced almost vertically and
placed on the ground beside a small sloping rock
with a single stemmed plant behind it. The dome
was unfinished and there was a step at the front.,
with the entrance facing downhill.

The pairignored people passing along the track
and talking quictly. The times ol incidents quoted
are approximate only, as I did not wish to distract
the birds by any movements. Similarly. close
examination of the nest was brief.
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