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THE FOOD OF THE WHITE-RUMPED 
S WIFTLET (Aerodramus spodiopygius) IN FIJI 

By M. K. TARBURTON 

ABSTRACT 
L)iptera (flies), Homoptera (planthoppers), Hymenoptera (social 

insectsj, Isoptera (termites), and Coleoptera (beetles) were the most 
numerous prey in 32 food boluses being delivered by parent White- 
rumped Swiftlets (Aerodrumzis spodiopygi~rs) to their chicks inside two 
Fijian caves. Numerically the main food items were flies (37%) and 
planthoppers ( 3 3 % ) .  Both the season and the habitat over which the 
birds had been feeding seemed to determine whether flies or 
planthoppers predominated in a particular bolus sample. Flies 
predominated in the prey of swiftlets foraging over open country, 
whereas planthoppers predominated in the prey of swiftlets foraging 
over both forest and open country. 

The number of insects in each food bolus ranged from 47 to 
750 i% = 236). The average weight of a bolus was 0.225 g (range 0.1- 
0.43 gj. The average length of all prey was 2.48 mm, which is larger 
than the average length of available prey (1.63 mm). The number of 
prey species ranged from 2 to 83 (2 = 30 per bolus). Altogether, 167 
species were recorded in food boluses. The White-rumped Swiftlet bred 
during the wet season, when insects were more abundant. 

This study, along with others (largely unpublishedj, shows for 
the first time that Hies are often the most common insect in the prey 
of swifts, swiftlets and swallows. 

INTRODUCTION 

Swifts have been shown to collect more food on fine days than on 
wet days, although the reasons differ with latitude. Lack (19563 found that, 
in temperate latitudes, nestling Common Swifts grew more in wing length 
and weight on sunny warm days than on dull, cold, wet days. He also found 
that the food boluses fed to chicks contained larger insects on warm days 
than on wet days. Aerial tow netting showed that flying insects were in greater 
densities on warmer days and so the swifts could select larger prey (Lack 
& Owen 1955). 
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In  the tropics, however, Hespenheide (197'5) found from tow net 
sampling that flying insects were at higher densities in wet weather. Despite 
this, he found that swifts and swallows 

1. Took the same average size of insects on both wet and dry days; 
2. Caught a greater size range on wet days, probably because the rain reduced 

their foraging time, forcing them to be less selective; 
3. Showed a preference for swarms, when present; and 
4. Did not favour flies, presumably because flies manoeuvre better than other 

insects. 

The preference for swarms applied particulary to the larger swifts. 

From these findings, Hespenheide suggested that flies are scarce in 
the diet of all aerially feeding insectivores because {:hey are harder to catch, 
being more manoeuvrable than other insects. He also proposed that certain 
behaviour, characteristic of each insect order, caused the average size of prey 
taken from each insect order to be significantly different. 

This paper has two purposes. The first is to show the number, 5ize 
and identity of the White-rumped Swiftlet's prey i.n Fiji. The second is to 
determine whether Hespenheide's findings apply to this swiftlet, which is widely 
distributed in the tropical south-west Pacific, or to other aerial feeders such 
as the swifts and swallows, as reported in other studies. 

METHODS 

In December 1981 and 1983, I studied the food of swiftlets nesting 
at Nasinu Kine-mile, 9 miles north of Suva. Of the two nesting colonie~ in 
separate caves at Nasinu Nine-mile, I chose that in the larger Waterfall Ca.ve, 
where my longevity studies that had run since 1974 had shown that the birds 
are disturbed less by the public than those breeding in the smaller colony 
in Dry Cave. 

Birds were captured as they carried their prlzy to their chicks, mostly 
in nests built in totally dark sections of the cave. I caught the birds in a butterfly 
net before they reached their nests because Lack (1956) and Fischer (1958) 
had found with the Common Swift (Apusapus) and thr: Chimney Swift (Chaelura 
pelagica) that disturbing birds at their nests made some desert. 

Whenever a bird had its throat distended with a food bolus, I gently 
prised open its mandibles using my thumbnail and pencil and, holding the 
bird upside down, rolled the food bolus out with the pencil. 

1 collected the food boluses in the wetter of Fiji's two seasons, the 
season shown by other studies to have more abundant insects. I weighed each 
food bolus and then preserved it in formaldehyde. In  the laboratory, I sorted 
the prey into orders and into unnamed but distinctive groups, presumably 
species, and then counted and measured them. 

I sampled potential prey by the methods of Hespenheide (1975). The 
two areas sampled were the 4.3 km along Wainibuku Road from the Suva- 
h'ausori road to near the entrances of Dry and Waterfall Caves, and in Tamavua, 
10 km from the cave. The first area consisted of small horticultural farms, 
together with some young scrub regrowth and occasional trees. Farm crops 
were mainly pineapples, taro and cassava among scattered coconut trees. The 
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Tamavua area was a well-vegetated well-spaced residential area with food crops, 
flowering shrubs, trees and lawns. Swiftlets were feeding down to 0.5 m in 
both areas and at times were feeding while I was collecting samples in the 
tow net. 

RESULTS 
Ident i ty  of prey  

Flies were found in all food boluses but one and were the most numerous 
prey in 16 of the 32 boluses taken in December (Table 1). Flies made up 
43'96 of the total sample of 7433 invertebrates. Planthoppers were in all 32 
food holuses and were the most numerous in seven of them. Planthoppers 
made up 24% of the total sample. 

TABLE 1 - Cornposltlon of Wh~te-rumped Swiftlet prey in 32 food boluses. 
1981 & 1983 combined 

Social insects were in 30 of the boluses but were the most numerous 
in only two boluses. They made up 22% of the total sample. Termites and 
beetles were the most numerous in one bolus each, but beetles were present 
more often than termites. Although termites occurred in only 12 of the 32 
boluses, they sometimes did so in reasonable numbers (17-43 or 9%-45% of 
total insects in the bolus). They are available to swiftlets only while swarming, 
when they are the preferred food. Spiders, although very small, were found 
in 17 of the 32 boluses. 

The 1983 samples, which were collected on two days, had a very different 
composition. The averages for the six boluses taken on 11 December were 
84% planthoppers and only 3% flies (one bolus containing 100% planthoppers). 
However, in only two of the six boluses collected on 5 December were 
planthoppers predominant (an average of 59%). Thus the diet of swiftlets cannot 
be adequately assessed by means of brief and intermittent sampling. 

Size of prey  
The largest prey found in this study were two adult moths 11 mm 

long. Two moth larvae 4.5 and 9 mm long were also well above average prey 
size. Termites were the largest of the common prey, averaging 4.5 mm, then 
planthoppers (2.5 mm), social insects (2.3 mm), flies (2.2 mm) and beetles 
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(1.9 mm). The average size of the prey was2.448 + 0.11 mm (2 i SE), which 
is significantly greater ( ~ 6 . 4 ,  ~ < 0 . 0 1 ,  df-39) than that of the prey availa1)le 
(1.63 + 0.121. The data for total prey was based on rhe means of all 32 bolu.,es 
rather than that of each type so that the extreme means of the uncommon 
types did not swamp those of the maiority. The avcraqe si7.e of the flies, social 
insects and beetles was each significantlp larger than that available ( ~ ' 3 . 2 -  
3.5, pi0.01. 3f=27-38). 

, . I he average size of the srnalle~t group of insects (beetles) commonly 
found in the prey was not significantly smaller than that of the flies (t=l.153, 
p>0.1, df=54). The flies were nor significantly smaller than the Hynienoptcra 
(t=O. 12, p>0.1, df=57). which however were significantly smaller than the 
termites it=9.5, p<0.001, dfk4Oj. 

The average size of each major insect order found in the b o h e s ,  
whenever it was predominant in a bolus, was comp.ared with the size of  the 
same order from boluses when it was in the minority. The size of insects 
from a swarm (arbitrarily decided by Hespenheide to be when more than 
20 of a species occur in a bolus) was compared with the size of' the same 
insect order when found in fewer numbers. None of the comparisons w'xe 
shown to be significant, except that of beetles. In the one bolus where beetles 
were dominant !54'%), their average size of 5.7 mm f 0.2 was significantly 
greater than the average of all others (, 1.7 mm & 0.09'1. 

A significant difference in size ~p<0.001) was found between three of 
the four major insect orders when the two samples, each of six boluses and 
each taken in December 1983. were compared. These are shown in Table 2. 
These two groups of samples had three important differences. Those taken 
on the 5th were collected earlier 11100-1555 hours) than those taken on the 
ll  th 1900-1918 hours). The 5th was largely an  overcast day, but the l l th  was 
the fourth consecutive sunny daj-. Both these differences may he expected 
to cause those collected on the l l th  to be larger (Lack 1956, Hespenheide 
1975). In addition, the boluses on the l l th  were taken one hour after sun,iet, 
when the swiftlets were probably catching dusk-flying insects. which have 
been shown to be larger than tho5e flying during the day (Lewis & Taylor 
1967, Hespenheide 1975). So then, hoth prey size and prey type show daily 
changes. 

The range of 21 White-rumpccf Swiftlet boluses was 0.1-0.43g, averaging 
0.23g i 0.02. A significant correlation was found between the number of 
insects in a bolus and the weight of a bolus (Spearman rank correlation rs 
= 0.66, p<0.002, n=21). This, together with a negative correlation irs = -0 84, 
p<O.OOl, n=21) between the number and size of the insects in a bolus, indicates 
that a bird returns to feed its chicks when it has all it can hold. 

TABLE 2 - Average sue  of colnmon prey 
( 1  983 sample In mm) 
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The almost spherical food boluses were about 6-7 mm in diameter. Some 
boluses were firm but others fell apart easily, making them hard to measure. 

The number of insects in a bolus varied from 47 to 750. The average 
number for all 32 boluses was 236 _$_ 32. The 1981 sample averaged 269 + 
44 (n=20) and the 1981 sample averaged 178 t 36 (n=12). 

(:ombining the data for December 1981 and December 1983, as shown 
above, hides certain information. Whereas flies were dominant in most of the 
combined sample of food boluses, they were exceeded by planthoppers in seven 
of the 11 boluses from the 1983 sample. Further analysis of the numbers of 
individuals and species in the major orders is shown in Table 3. 

TABLE 3 - Frequency of major prey in food boluses (X 5 SE) 
~ 

I,,,,,,~, l , , , l \  l ' i811 ' < 1 m  I<-,: I W I  l , , < l , b ~ , I , , , l ~  l W 3 '  > , X Y  I t , ,  I ' M , ?  

The decrease in total insects per bolus between the years was not 
significant ( ~ 1 . 7 9 ,  p>0.1, df=3O, two-tailed). Neither was there a significant 
change in the number of species within each major order or the total number 
of species per bolus between the years. This uniformity suggests that further 
comparative analysis would be valid. Such analysis shows that the decrease 
in the number of individuals per order in a bolus between 1981 and 1983 
was significant (~3.09-3.53,  p<0.01, df=30) in the social insects, beetles and 
termites. This decrease was offset by a significant increase in planthoppers 
( ~ 2 . 2 3 ,  p<0.05, df=3O). The number of flies did not decrease significantly 
(tz1.63, p>0.1, df=30). 

The number of species found in a bolus varied from 2 to 83 and averaged 
29 in 1983 and 33 in 1981. 

DISCUSSION 

Prey size compared with that of other swiftlets 
Prey size has been positively related to the body size of insectivorous 

birds (Hespenheide 1971, 1975; Dyrcz 1979). The white-rumped Swiftlet, with 
its light weight and small prey, fits into the general trend. It  takes the smallest 
prey of any apodid so far studied (Table 4). 

Table 5 shows that the White-rumped Swiftlet is typical of all aerial 
feeding birds studied to date (Hespenheide 1975, Waugh 1979) in that it takes 
larger prey than the average of that available. 
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TABLE 4 - Prey size of various Apodidae i3nd Hirundinidae 

- 
Predator x S ~ z e  S E Range Mxle Eource  

im) 

mite-rumped Svlftlet 
Aerodramus s p o d i o W u >  
Glossy Swiftlet 

Aerodrarnus maximus 
Barn Swallow 
Hlrundo rustlca 

Horus Swift 
Apus horus 

Short-talled Swift 
Chaetura brachyura 

Chimney S h i f t  
Chaetura pelaglca 

Common Swift 
rlpus apus 

Pacific Swallow 
Hirunda tahltlca 
House Swift 

Apus affinls 
Chestnut-collared S m f t  

C y p s e l o ~ d e s  rutllus 
Black Swift 
Cypseloldes niqer 
Grey-breasted Martin 

P r a ~ n e  chat? bea 
Mangrove Swallow 
Tachycineta albilinea 

2.28 

2.6 

3.05 

3.05 

3.3 

7.71 

, - 
, '!! 

c.A.3 

Fine  3.5 
n ' e t  6 . 5  

A.8 

5.09 

6 .9  

2.68 

13. 5  

15.7 

TABLE 5 - Size of prey of White-rurnped Swiftlet 
(total sample) 
-- 

ArLual ~ r e y  Potrntlal prey - 

SF n SF n 

31pcera 2.21 3.11 
lionoptera 2.47 3.lC 
H v n e n = p e r ~  2 . 3 5  11.15 
lsopttra 4 . 5 i :  1). 17 
'oleoptera 1.85 0.17 
Tr~chsptera 0 0.05 
Thysanoptpr i  1 . 4  0.14 
Yegaloptera 2.67 - 
Lepldo?tera 9.00 - 

rsocnprern  i . 4 5  0.61 
icuroptera 1.50 - 
Epheneroptera 3.00 - 

'ieteroptpr.> 2 . 4 7  O.?u 
L n l ' i ~ n c ~ f i e 3  2.28 0.34 
Ar,~:ane 1.6i 0.12 
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Hespenheide (1975) expected that the average size of each insect order 
in a swift's prey would be significantly different from that of the other orders. 
He derived this by assuming that the different orders of insects have different 
average flight abilities and that the birds spend about the same amount of 
energy in capturing any given prey item. Hespenheide (1975) found some 
evidence for these expectations in the prey of other swifts. However, this study 
shows evidence to the contrary in that swarming insects can negate both of 
Hespenheide's assumptions. An insect is seldom using or likely to use its full 
flight capabilities (in terms of high speed and manoeuvrability) while swarming, 
and an aerial predator will expend less energy in procuring a bolus of any 
high-density collection of insects. 

The food bolus 
Since Bartels (1931) demonstrated that the Alpine Swift fed its chicks 

infrequently with large boluses of food, such feeding behaviour has been shown 
for other Apodidae. The wet weight of the White-rumped Swiftlets' food boluses 
varied about as much (0.1-0.43 g) as those of the Common Swift (<0.7-2.5 g, 
Lack & Owen 1955), although less than those of the Edible-nest Swiftlet 
(Aerodrumus fuciphugu) (0.13-1.08 g, Langham 1980) and the Chimney Swift 
(Chueturu pelugicu) (0.2-0.9 g, Fischer 1958). 

The average number of insects in a bolus (236) is much larger than 
the 94 average of 10 boluses from the same species in ~ueensland-(Smyth 
1980). From this one could predict (assuming that the above correlations between 
size and number of insects in a bolus hold) that the Queensland subspecies 
takes larger prey than the Fijian subspecies does. This is expected (Bergmann's 
rule) as the Queensland subspecies A. s. terruereginae is much larger (12.2g) 
than Fijian birds (8.1 g). In the Edible-nest Swiftlet, which is similar in size, 
the prey numbered 100 to over 1200, with an average of more than 500 per 
bolus (Langham 1980). The much larger Common Swift usually has 300-1000 
prey in a bolus, but the recorded range is 58-1500 (Lack & Owen 1955). 

The number of species in a bolus varied from 2 to 83 and averaged 
29 in 1983 and 33 in 1981. This is about half the number of species found 
in similarly sized samples from the stomachs of Short-tailed Swifts (Hespenheide 
1975), perhaps because fewer species are available in Fiji than in Panama and 
Costa Rica, as one would expect by Fiji's small area and isolation. However, 
the average number of species taken by the White-rumped Swiftlets is lower 
than might be because 21 of the 24 birds apparently fed at swarms (as defined 
by Hespenheide 1975). The highest number of species in a bolus is only nine 
less than the highest in the Short-tailed Swift. One swiftlet had fed at six 
swarms and another at only two swarms, neither taking any other species. 
Five of the birds fed on fewer than 10 species to produce a bolus - a 
characteristic proposed for the larger swifts (Hespenheide 1975). The 24 boluses 
contained 167 species, of which 67 were flies, 44 social insects, 23 beetles, 
18 planthoppers, 11 spiders, 5 each of sap-suckers (Heteroptera) and thrips 
(Thysanoptera), 2 book lice (Psocoptera) and 1 termite. An additional 29 species 
were taken in the tow net. 

The above results show that only in one bolus, dominated by beetles, 
was the average size significantly different from the average for insects of 
the same order in all other boluses. In  this case the beetles in- the beetle- 
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dominated bolus were larger than in all other bolu:ie5. This is the revcrt;e 
of that expected if a bird feeding on a swarm is less selective, as Hespenheicle 
(1975) proposed. As only two of' the 50 beetles in  the bolus wert: below t l ~ e  
mean size of beetles in all other boluscs, this bolus seems to have resulted 
from nothing more than the chance location of a swarm of larger than average 
beetles. 

Taxonomic comparison between available prey and captured prey 
For the most valid comparison hetween potential prey as sampled 1)p 

the tow net and actual prey from the food boluses: both sample5 should be 
collected in the same season. Although this means ignoring the mass of data 
from 1981, 1 have chosen to do so because several of the 1983 net samples 
were taken at the same time as the swiftlets were capturing the insects in 
the food boluses. On several occasions swiftlets were foraging in the sane  
air space and at the same time as the net samples were being taken. l h e  
resulting data are shown in Table 6. 

TABLE 6 - Taxonomic proportions of prey cornpared with aerial 
invertebrates 

Because two planthopper species (both Delphacidae) formed a c k a  
majority in 8 ot the 12 boluses and only one of these species was rarely taken 
in the net, the birds with an abundance of planthoppers had apparently spmt  
much of their foraging time in some other habitat rhan that sampled. Further 
confirmation of this is given by the significant difference between the percentage 
of flies in the boluses having mostly planthoppers and the percentage of flies 
in the tow net samples (t=4.4, p=<0.01, df=lO) and no significant differerce 
between the percentage of flies, social insects or beetles in boluses dominated 
by flies and the percentage of them in the tow net samples. Taken together, 
these data suggest that the birds with predominantly flies in their food bolut;es 
had been feeding in the open habitats that I had sampled with the net, whereas 
those with predominantly planthoppers had been feeding over the forests (wh~ch  
I did not sample with the net) to the west of the caves. 
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Of the fly species in the net samples, a similar proportion was found 
in the fly-dominant boluses (44%) and the planthopl~er-dominant boluses (47%)). 
This similarity may mean that the swiftlets f ' eedi~~g on planthoppers foraged 
ovcr the fly-rich open habitats as well as :)v~,r the planthopper-rich forests. 
This is confirmed in that the planthopper-cionlinant boluses contained a larger 
percentage (43'%) of fly \pecies not found in the fly-dominant boluses than 
thc small percentage (24'X)j of fly species found only in the fly-dominant boluses. 
This  conclusion is consistent with my observation that the swiftlets periodically 
feed in the open habitat on their way to the forest. I t  is also consistent with 
the finding that a greater number of insect species fly ovcr forest, which has 
a greater diversity of plants than open habitat iHcspenheidc 1975, Waugh 
S. Hails 1981). 

I t  is interesting that the average percclltages of the three most common 
insect orders taken in the nct are each very close to those taken in (Zosta 
Kica and Panama with a similar llet by Hespenheide (1975). T h e  largest 
deviations from any of his results (which varied by season and location) are 
flies 8.2'%1, social insects 8.5'% and bcctles 9.4'Xr. 'I'he main interest in this 
comparison arises fro111 two phenomena. 'l'he firsr is that it would seem unusual 
for oceanic islands such as Fiji to havc a s ~ ~ n i l a r  proportion of flying insect 
groups to a region that is attached to two large land masscs. The  second is 
that, whereas the two swifts and the swallow studied in (Zentral America did 
not make proportionate use of flies, the most cummon insect order, the White- 
rumped Swiftlet, did in Fiji. 

The  most common group of flying insect\ available to Fijian swiftlets 
w8as the flies. Hespenheide suggested that flies are Inore ~nanoeuvrable than 
most insects and that this helps explain their infrequent occurrence in the 
prey of large swifts in particular and in acr~al  predator5 in general. 

IIe citcd studies of \ is  \pecie\ ut' large swifts that took a sn~a l l  range 
of prey species with flies not a major compollcnr. He rcasoned that, because 
the larger swifts have greater toragmg range\ than smaller swifts, they may 
specialise on insects In rnaring or dispcrsa! \warnla. However, there are two 
problems with this argument. 'l'he first is that some studies (seven of which 
havc not been prcvioualy publishcdj havc ahown that flies can be the 
predominant prey of large swifts. 'lhblc 7 show\ that flies have dominated 
in the studied diet\ of' eight specie\, three of which were large swifts. By 
comparison, the social insects \verc found to bc dominant in the prey of 11 
species, planthoppers dominant i r ~  the prey of.three species and beetles dominant 
in the prey of two species. 

'I'hc second problem is that, if tlies were more difficult to capture and 
the difficulty increased with the s i x  of the swift, aa proposed by Hespenheide, 
there should be a good negative correlation between the weight of the swift 
and the percentage of flies in its diet. There is however only a low negative 
correlation between the predator's weight and the proportion of flies in the 
prey for the 37 studies in .I:ablcs 7 and 8 that provide numerical data as 
percentages (rs= 0.28, O.IO';p<O.05). It would appear that, regardless of the 
size of the predator, swifts, treeswifts or swallows do  not show any preference 
for or against flies. T h e  birds presumably take what is available,giving preference 
to swarms or  other high-density concentrations, which are just as likely to 
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he tlies as any other group. 7'his is not surprising because many flies congregate 
at feeding or mating sites and ao attract kcding swifts, swiftlets and swallows. 

'lh explain the greater dominance of social insects over beetles in prey 
takcn than in prey available, I h p e n h e i d e  pointed out that the social insects 
tended to congregate more and so the birds could presumably find such 
concentrations. There is a similar disproportion in the prey of the White- 
rumped Swiftlet and the same reasoning could apply. My observations of feeding 
swiftlets flying in 10-30 m diameter circuits confirms that they do feed on 
insects that are swarming or in other high-density concentrations. 

Hespenheide (1975) found that swifts and swallows preferred the larger 
catchable prey of the range they could manage. If the same holds for swiftlets, 
i lk \ ,  the most abundant hut second smallest prey taken of White-rumped 
Swiftlcts in Fiji, could not be taken because of their size alone. Flies must 
be chosen because they are easier to catch and/or more abundant. 

Tow net samples taken in Costa Rica and Panama consistently 
demonstrated that, although flies were 70-7596 of airborne insects, they were 
only 4'51 of swift prey in the comparable wet season (Hespenheide 1975). 
Heqwiheide presumed that the flies were harder to catch than other prey. 
If this is true of tlies in Fiji, either the White-rumped Swiftlet is better able 
to catch flies than the swifts, swallows and other swiftlets whose prey contains 
few flies or the other kinds of flying insects are far less abundant in Fiji than 
in (kntral America and Malaysia. The  latter cannot be so because the taxonomic 
proportions of the Fijian tow net samples (Table 9) are very like those of 
Central America. So perhaps the White-rumped Swiftlet has greater ability 
in securing more manoeuvrable prey, although, as Tables 3 & 4 show, it is 
not alone in this ability. 

A likely alternative for flies being chosen, other than their being easier 
to catch or more ahundant, is that in Fiji they occur in high density in small 
areas. I n  Central America, flies may not have been in swarms or swarms of 
larger prey may have been more attractive to the swifts and swallows. 

Published comments suggest that mosquitoes are fewer in Fiji than 
elsewhere because the swiftlets hunt them tirelessly (Wood & Wetmore 1926, 
Sibson in Beleher 1972, Allison 1978/79). I doubt these statements because 
mosquitoes were 2.5'7~ (21/852) of free-flying insects but only 0.58% (43/7433) 
of the swiftlet's prey. In addition, four of the six places I have lived at or 
visited within the range of the swiftlet had large numbers of mosquitoes. 

Food  a b u n d a n c e  a n d  t h e  t iming  o f  b reed ing  
Some evidence suggests that the dry season is a better breeding time 

than the wet season for birds that feed on the wing. Hespenheide (1975) noted 
that the swallows and most other insectivorous birds nest in the dry season. 
He also suggested that, although in the wet season the density of flying insects 
is higher in cloudy but dry periods and ants and termites seem to swarm 
most, the more frrquent rains must reduce the bird's foraging time. In  Asia, 
the Edible-nest Swiftler (Langham 1980), the Black-nest Swiftlet and the Mossy- 
nest Swiftlet (Medway 1962) hatch most eggs during the dry period November 
to March. 
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However, such is not always the case. The Indian Edible-nest Swiftlzt 
Aerocirarnus unicolor (Abdulali 1942), the Pacific Swallow and the Glossy Swift l~t  
Colloculia esculenru (Waugh & Hails 1983) produce most of their first broods 
with the onset of the monsoon rains in May. 

In Fiji, the White-rumped Swiftlet also breeds during the season 'of 
heavy rainfall. Nests are built in September and October, corresponding wi,:h 
an increase in rainfall (Table 9). I suspect that increase to be the trigger because 
the increase in both rain and nest building occur so soon after August, the 
driest month of the year. Laying in November and early December corresponds 
with a further increase in rainfall. The high level of rainfall continues to April 
and so covers the period that young are being fed in the nest and the critical 
period during which the young are Iearnmg to feed themselves on the wing 

TABLE 9 - Monthly rainfall averages in millimetres - Koron~via 
Research Station ( 1  950-1 979) 

J a n  Feh Mar Apr %y J u ~  J u l  Aug S r p  OCI  Nov Dec Year 
367 100 399 350 23'1 183  171 154 204 221 305 296 3198 
- -. - 

Further evidence that there is an increase in the number of flying insects 
during the wet season in Fiji is the high correlation (rs = 0.8) between date 
and the number of insects caught in the aerial tow net during Decembvr. 
The raw data were 5 December 10 insects, 6 December 97 insects, 9 December 
68 insects, 11 December 265 insects, 15 December 162 insects. Confirmation 
of this trend is needed from net samples taken in every month. 

Although flies were dominant in most of the combined 1981 and 1983 
boluses, that does not prove that this swiftlet spcc~alises in flies. If 1 had 
taken more boluses in 1983, the overall result would probably show planthoppers 
as predominant because, as Table 10 shows, planthoppers made up 48% arid 
flies only 36% of the total 1983 sample. 

TABLE 1 0  - Composition of White-rumped 

- 
Swiftlet prey 

% holuses % holusrs % of  t o t a l  
Order rlomlnant i n  present ~n slnplr 

Inadequate sampling or a real change in prey composition over time 
has led several workers to make generalisations which later study has shown 
to be incorrect. The large range of foods in boluses collected at the one time 
from this and other studies demonstrates how sampling could give biased results. 
The abundance of various insects can fluctuate greatly for various reasclns 
such as current and past insect density, disease, predation, climate, and responljes 
in prey or plant food species (Bos & Rabbinge 1976, Dixon & Rarlow 19'79, 
Anderson & May 1980, Barlow & Dixon 1980, Randall 1982). Such fluctuations 
are likely in many insects and will restrict the choice of prey for aerial feeders. 
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SHORT NOTE 

Seasonal song development of a North Island Kokako 
The song of a male North Island Kokako i(;ullaeus cinerecl u~ilsnni) was 

periodically listened to 10 times between April 1981 and June 1982 at Puketi 
State Forest, Northland. This bird, affectionately referred to as  he 'pet bird', 
is known by Forest Service staff to have inhabited a ridge with large kauri 
(Agurhis uuszrulis), pate (Scheffleru digiruru), makamaka (Ackumtr rosucfoliuj and 
heketara (Oleuriu runi) for at least the Last seven years. His song was recorded 
in October 1979 by John Kendrick, Wildlifc Service. When we played this 
recording back to the 'pet bird' during each visit, hc responded instantly and 
excitedly. He either ran or hopped quickly through the undergrowth or few,  
with laboured flapping, a distance of up to 100 metres to !he nearest perch, 
10 metres or so above the tape recorder. He puffed himself up and bloke 
into a chorus of chattering and song accompanied by wing beating. It soon 
became obvious that his wide repertoire was 'programmed': hc was ablc to 
join his own song exactly, along with the wing-flapping sequenceb, in complete 
synchronisation with the tape. Often he was a fraction of a second ahead of 
the taped version. 

The only variable part of the song was the number of k n  syllables at 
the end of the song sequence. This part varied throu,gh the seasons as follo~vs: 

April 1981 kuwl kawl ku k o .  . . k i ~ .  . . ko 
May, June, July kuzd kuwl ku kc) . . . k o  
October, November kua~ l  kuwl fzu kc) . . . 
December, January kurd koa.1 kil 
May, June 1982 kuwI kaid  ku . . . ko . . . ko . . . ko 

Song is primarily under the control of sex hormones and is in gencral 
concerned with the reproductive cycle (Thorpe 1984, Singing in Thom\,on, 
A.L., A new dictionary of birds, Nehon). The variable aspect of this bird's 
song is therefore probably related to differing levels of testosterone in the 
blood as the breeding season progresses. Oliver (1055, New Zealand birds, 
Reed) noted that the main laying period for Kokako is November-Dccernb(tr. 

ROGAN COLBOURNE, Wildlife Service, Depuri*tnenr of Inrcrnul Afj(:irs, 
Private Bag, Wellingzon; RUUD KLEINPAS'I'E, Ministr-v ofAgricul!ure 
& Fisheries, Plunr Protection Cenrre, P. 0. Box 41, Aucklund 



THE ORANGE-FRONTED PARAKEET 
(Cyanoramphus malherbi) 

IS A COLOUR MORPH OF THE YELLOW- 
CROWNED PARAKEET (C. auriceps) 

By R.H. TAYLOR, E.G. HEATHERBELL and E.M. 
HEATHERBELL 

ABSTRACT 
Cyunorumphus mulherbi (Souance 1857) is relegated to synonymy 

with C. uuriceps (Kuhl 1820) after cross-breeding in captivity showed 
that both are colour morphs of one species. The resulting parent- 
offspring data can be most simply explained by the Mendelian theory 
of dominant/recessive inheritance at a single locus, the factor for yellow- 
crowned being dominant. 

INTRODUCTION 

The Orange-fronted Parakeet differs markedly in plumage coloration 
from the Yellow-crowned Parakeet. In the Orange-fronted Parakeet, the feathers 
of the frontal band above the bill and small coloured patches on either side 
of the rump are orange rather than red, the general body plumage is cold 
bluish green and the crown is pale lemon-yellow, in contrast to the yellowish 
green and golden yellow of the Yellow-crowned Parakeet 

Orange-fronted Parakeets are very rare, having been recorded at fewer 
than 10 localities on South and Stewart Islands during the present century 
(Harrison 1970, Read & McClelland 1984). 

In September 1980, some were found by the New Zealand Wildlife 
Service near the confluence of the Hope and Kiwi Rivers in Lake Sumner 
Forest Park, North Canterbury, where they occurred in a ratio of about one 
orange-fronted bird to 12 Yellow-crowned Parakeets. During visits to the area 
by Wildlife Service field parties between 1980 and 1983, both forms were 
often seen in small mixed flocks (Gray 1982), and nests of a pair of Orange- 
fronted Parakeets, of two pairs of Yellow-crowned Parakeets and of a mixed 
pair were found (A. Cox and D. Crouchley, pers comm., Taylor 1985a & b). 
More recently, in February and April 1984, orange-fronted birds were recorded 
in comparable concentrations among the parakeets of the Hawdon Valley, 
Arthur's Pass National Park (Read & McClelland 1984). However, in many 
other parts of New Zealand where Yellow-crowned Parakeets occur in good 
numbers, orange-fronted birds are much more rare, or unknown (Taylor 1985a 
& b). 

The Orange-fronted Parakeet was first described by Souance (1857) 
and redescribed by Buller (1869). At first, Finsch (1869) considered it to be 
the immature form of the Yellow-crowned Parakeet, but later he was convinced 
of its specific status (Finsch 1875), and it has since been treated as a valid 
species by most authorities (Oliver 1455, Kinsky 1970, Harrison 1970, Falla 
er al. 1979, Taylor 1985a) 
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SPECIES OR COLOUR MORPH? 

The first real doubts this century that the Orange-fronted Parakeet 
was not a good species were cast by Holyoak (1974) who, after studying the 
literature and museum specimens, concluded that it was probably a colour 
morph of the Yellow-crowned Parakeet, although direct proof was lacking. 
He found that the often-quoted differences between the two forms in body 
size and bill structure were based on too few specimens, mostly of unknown 
sex. He also considered that the colour differences could be explained in terms 
of small changes in carotenoid pigmentation, probably under simple genetic 
control. 

In an attempt to clarify whether any real differences in size and shape 
could be found between Orange-fronted and Yellow-crowned Parakeets, Nixon 
(1981) used multivariate statistical techniques to re-examine measurement. of 
all museum specimens of both birds available in New Zealand. He found no 
significant differences that would support the view that the two forms were 
separate species. He considered that the absence of orange-fronted birds from 
generations of Yellow-crowned Parakeets bred in aviaries was not contrary 
to the colour-morph hypothesis because caged birds may have originated from 
a small and geographically biased sample and thus lack rare alleles. Nixon 
(1981) also discussed the many other distinctions be.tween the two birds that 
had previously been reported, and he concluded that "the differences between 
Orange-fronted and Yellow-crowned Parakeets appear to be not as great as 
once thought, but further field and aviary studies are needed to resolve f~rlly 
the question of taxonomic status". 

AVIARY STUDIES 

During 1981 and 1982, the New Zealand Wildlife Service obtained five 
male and two female Orange-fronted Parakeets for breeding in aviaries at Hope, 
near Nelson. The reason for aviary breeding was two-fold. Firstly, if the Orange- 
fronted Parakeet was indeed a distinct species, the ability to manage and breed 
captive birds could be important for its long-term survival. Of more importance, 
however. was the need to resolve the bird's taxonomic status before considerable 
manpower and money could be invested in its conservation as a rare species. 
We therefore attempted not only to breed Orange-fronted Parakeets but also 
to cross-breed them with Yellow-crowned Parakeets. 

All of the Orange-fronted Parakeets originated from the Hope/Kiwi 
Rivers area. Four were caught with mist nets, and three were hatched and 
reared by captive Yellow-crowned Parakeet foster parents from eggs removed 
from the nest of a pair of Orange-fronted Parakeets in the wild. 

The first matings of two male orange-fronted birds with yellow-crowned 
females, of long-standing aviary stock, produced offspring that were all 
morphologically indistinguishable from Yellow-crowned Parakeets. This was 
strong evidence that one species only was involved because, when two 
morphologically and genetically distinct populations are crossed, the F1 
offspring should show mixed characteristics sufficient for them to be 
recognisable as hybrids (Short 1969). 
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Genetic model 
As well a\ \iljlportiilg the colour-lnorph theory, the rcsults of th is  initial 

cros~-breeding \ ~ ~ g g c ~ t e t l  a iurtlier hypoihe\ir: tlxir rhe polymorphism follow\ 
the simple Mcntiel~an !hcory c ~ l  Jo~ninar i t , ,~ .cc .c \ \ i~~c  inhcriiancc at a single 
locus, the Sactor tor y(~lloiv-crou ncci being dominant over Ihe Ihctor Lbr orange- 
frontccl. 

.l'ht. Mrndelian theory of assortment at a iinglc locus. applied to t h c x  
parakeets, av,urnc, that each c . ~ g  or spcrnl contains a single factor !inked to 
plumage pigmcntation. :I. t l i c  thcror for yellow-cr.owned birds is p r e c ~ ~ m e d  
to he tlorn~nant i t  ;. tlcsigriatecl here by a capital Y and :hat Sor orangc-frontrcl 
hk a 5mall o. An ~nci i . - i~ l~~al  bird ( ~ y p o t c :  forrned by thc union of sprrm and 
egg contains two \uch factors, and its genetic constitution (genotype) may 
bc Y/Y ~ h o m o ~ y g o u s  for );cllowi, \./o ihererozygou..) or o/o (homozygous 
for orang?). When I' is d o m ~ r ~ a n t  over o, individuals that c u m i n  at least 
one Y factor will havc rhc appcxanc.c (phenotype) of Yellow-crowned Parakeets, 
a.hile those that contain no I' factor will bt, orange-frontcd. 

This h!pothc.;is is ~llusrrared in Fig. I .  I t  predicts the following c v c ~ ~ t s :  

( a )  It' two ~;cllow-crowned birds from S e w  Zealand's long-established aviary 
lineagc arc mated, thcy will breed true and the offspring will he yellow- 
crowned. 

( h )  II'two orange-fronted bird> are mated, they ~vill a h  hreed true. 
(c '~  If an orange-frontecl hird is cros ie~l  with a yellow-crowned hird Cram stock 

that has hred truc fhr many generation\. the tirct generation offspring 
( F  I )  will all hc yellow-crowned. 

id'! If two of these I;1 I,irds are mated together, both ycliow-crowned and 
orange-honted birds 1,c;ill he producctl in approximate proportions of rhrcc 
ycllnu--crowned to onc ormgc-fronrcd -- the Pamiliar Mendelian 3: 1 ratio. 

( c )  If the yellow-crownci1ei h i d ?  from rhe F1 gent-ration are crosse(i hack to 
their parental yellow-crow-nc.d rtock, the offspring will all be yellow- 
crowned. 

(t? If  the ycllow-crowned birds from the IT1 generation are crossed back to 
orange-fronted, they wili ha l~e  yellox-crowned and orange-fronted young 

Observed results 
I n  the aviaries, birds ha1.e been pdired to give all possible combinations 

of crossings bctwrcrl the three inferred genotypes (Y/Y, Y/'o and oio) .  Many 
pairs, including t w o  of Orange-frontccl Parakeets, have yet to hreed. h u t  some 
information is now availahlc on the phcnotyp~., of young produced by examples 
of all cumhinarions. 'l'he data are as follows: 
(a)  "A century's experience (more or less) of aviary breeding of I:. uuriccps" 

in New Zealand has produced only ]icllow-crowned chicks (Fleming 1980). 
( h i  One brood resulting from an orange-fronted x orange-fronted mating in 

the wild produced three orange-fronted chicks. 
(c) Three  broods resulting from orange-Eronted x domestic yellow-crowned 

mating5 produced I l yellow-crowned ( F l )  chicks. 
(d: Six hroocic resulting from F1 x F1 matings produced 18 yellow-crowned 

and 4 orange-fronted chicks. 
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(e) One brood resulting from an F1 yellow-crowned x domestic yellow-crowned 
mating produced 3 yellow-crowned chicks. 

(f) Six broods resulting from orange-fronted x F1 yellow-crowned matings 
produced 13 yellow-crowned and 8 orange-fronted chicks. 

Table 1 compares these results with those expected from the Mendelian 
theory of inheritance at a single locus. In all possible combinations of crossings, 
the observed frequencies of yellow-crowned and orange-fronted offspring 
provide a good fit with those expected. 

CONCLUSION 

The findings from cross-breeding Orange-fronted Parakeets w ~ t h  
Yellow-crowned Parakeets are totally at variance with the argument that the 
orange-fronted birds are a distinct species. Not only are the F1 offspring 
indistinguishable from Yellow-crowned Parakeets, but also dimorphic 
phenotypes are produced from some backcrossings and in the F2 generation. 
In  contrast, first-generation hybrids and intergrades (F2 or backcrosses) from 
the interbreeding of two distinct populations always show mixed characteristics, 
never dimorphism (Huxley 1964, Short 1969, Taylor 1975). 

The parent-offspring data now available are, however, in complete 
agreement with the suggestion of Holyoak (1974) that the two forms are colc~ur 
morphs of a single species. The data also provide a close fit with the hypothesis 
that the polymorphism follows the simple Mendelian theory of dominard  
recessive inheritance controlled at a single genetic locus, the factor for yellow- 
crowned being dominant. 

P a i r s  of hornozygous morphs :  Y / Y  x Y/Y 

I "Io i "' 
breed true breed true 

! I 

Homozygous morphs ~ n t e r b r e d :  

First generat.lOn offspring (El): 

Parental stock x El: 

Second generation ( € 2 1  : 

Backcrosses: 

produce 

100% yellow phenotype 

r"l 
i / o  x Y / o  

produce 

100% yellow ohenotype 
I 

produce 
7 5 %  yellow . 2 5 %  oranqe phenotypes 

I 

produce 
50% yellow : 5Ca orange 

pt enotypes 

FIGURE 1 - Hypothetical model applying Mendel's theory of dominant/ 
recessive inheritance at a single locus to the question of 
polymorphism in Yellow-crowned Parakeets. Y =  yellow-crowned 
factor (dominant), o = orange-fronted factor (recessive) 
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The combined findings of Holyoak (1974), Nixon (1981) and the present 
study clearly demonstrate that Orange-fronted Parakeets and Yellow-crownd 
Parakeets are colour morphs of one species. Consequently, Cq'unorarnphus 
ynulherhi (Souance 1857) should be deleted from the list of New Zealand birth 
and be relegated to synonymy with C. uuriceps (Kuhl L820). 
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FOOD OF THE KINGFISHER (Halcyon sancta) 
DURING NESTING 

By B. M. FITZGERALD, M. J. MEADS, A. H. WHITAKER 

ABSTRACT 
Food of Kingfishers in forest in the Orongorongo Valley, near 

Wellington, was identified from remains in pellets ejected by nestlings 
at four nests and from pellets and droppings of birds caught in mist- 
ners. Food items included a wide variety of invertebrates, with cicadas, 
dragonflies and chafers especially important. Lizards, small birds and 
mice were also important. The lizards identified were the forest gecko 
and common skink, and the small birds were the Rifleman, Grey Warbler 
and Silvereye. 

Kingfishers were absent from the study area from June to 
September; it is suggested that the seasonal movements of Kingfishers 
are related to changes in the availability of food. 

INTRODUCTION 

The Sacred Kingfisher (Hulcvon suncra) belongs to the subfamily 
Daceloninae, whose members are mostly generalised predators of small animals, 
taking a wide range of generally slow-moving or stationary invertebrates and 
small vertebrates from land or water (Fry 1980j. H. suncru breeds in New 
Zealand and Australia, Norfolk Island, Lord Howe Island, Kew Caledonia, 
and the Loyalty Islands (Falla et  d l .  1979). Southern Australian birds (H. 
s. suncra) are migratory, wintering in northern Australia and islands to the 
north, in an area from the Solomon Islands in the east and Sumatra in the 
west to the southern Philippines in the north (Peters 1945). There is no clear 
evidence that birds of the New Zealand subspecies (H. s. vuguns:) migrate, 
but seasonal changes in the numbers of Kingfishers in some parts of New 
Zealand indicate that birds move from higher altitudes to winter in lowland 
and coastal habitats (Taylor 1966). The concentration of Kingfishers in the 
northern North Island in winter has been interpreted by Ralph & Ralph (,I9773 
as evidence that some birds also move northward to winter there. 

Taylor (1966) suggested that the seasonal movements of Kingfishers 
were responses to changes in the availability of food rather than directly to 
changes in temperature. However, until recently our knowledge of the food 
habits of New Zealand Kingfishers has been largely restricted to general 
descriptions or brief anecdotes. Oliver (1955) listed mice, small birds, lizards, 
fish, larger insects (crickets, grasshoppers, dragonflies and cicadas), freshwater 
crayfish, and crabs; Falla et d. (1979) noted "worms, insects and spiders, 
crabs and other crustaceans, shellfish, small fish, tadpoles, lizards, mice and 
occasionally small birds, even ducklings". Photographic studies (e.g. Moon 
1979) well illustrate the range of foods taken. O'Donnell's (1981) observations 
on the food of Kingfishers include prey he identified from 14 pellets ejected 
by nestlings. 
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We have identified prey remains from pellets collected below four 
Kingfisher nests and from pellets and droppings of birds caught in mist-nets 
in forest of the Orongorongo Valley near Wellington. We were also able to 
relate food habits to seasonal changes in availability of prey and the seasorla1 
movements of Kingfishers. 

STUDY AREA 

The Orongorongo Valley (4I021'S, 174'58'E) 1s a steep-sided forest~d 
valley on the western slope of the Rimutaka Range, 18 km east of Wellington. 
The lower slopes in the vicinity of the DSIR field station (120 m a.s.1.) have 
hard beech (Nothofagus truncuta) forest on the r~dges and rata-podocarp- 
broadleaf forest on the terraces (Campbell 1984). The climate is tempera]-e; 
average annual rainfall for 18 years was 2420mm, the wettest month (July) 
receiving about 2Y2 times as much rain as the driest (November) (Moeed & 
Fitzgerald 1982). Mean monthly temperatures at Kelburn in Wellington vary 
from 16.4 OC in February to 8.1 O C  in July (NZ Meteorological Service 1973). 

The Orongorongo River flows over an unstable shingle bed and 
frequently changes its course; its larger pools and backwaters contain eels 
(Anguilla spp.) and brown trout (Salmo trurca). Side streams, often with the 
forest canopy closed over them, are more stable and have eleotrid and galax id 
fish and freshwater crayfish (Parunephrops planifrons) present. 

Two species of gecko, the forest gecko (Hoplodactylus granulatus) and 
the green gecko (Naulcinus elegans) are recorded in the research area and another 
species, the common gecko (H. macularus), a few kilometres to the south. 13f 
ten shed gecko skins collected in the research area since 1968 eight were from 
forest geckos and two from green geckos. Two species of skink have been 
recorded in the research area - the common skink (iTeiolopisma nigriplanta,v) 
is a diurnal species found in open places, and the copper skink (Cyclodinu 
aenea) is a nocturnal bush dweller. 

Common small birds (less than 20g in weight) that might be preyed 
on by Kingfishers in the Orongorongo Valley are the .Rifleman (Acanthisiita 
chloris), Whitehead (Mohoua albicillu), Grey Warbler (Gerygone igara), Fantail 
(Rhipidura fuliginosa), Tomtit (Pecroica mucrocephalu) and Silvereye (Zosterops 
lateralis) (Robertson ec al. 1983). 

House mice (Mus musculus) are present in numbers that vary greatly 
from year to year (Fitzgerald 1978). Although mamly nocturnal, they are 
sometimes seen during the day. 

METHODS 

Pellets and prey remains were collected from beneath Kingfisher nc,st- 
holes in dead trees. A few pellets were intact but most were in pieces. At 
one nest used in two successive years we attached scrim around the base of 
the tree to catch the pellets, but at the other two nests we collected material 
from the ground after the chicks had fledged. 

We identified prey by comparing the fragments from the pellets w ~ t h  
specimens in the reference collections of Ecology Division, DSIR. Individu.11~ 
were counted from the numbers of the most common distinctive fragments, 
e.g. head capsules, elytra, bones, or teeth. Numbers and species of lizards 
were identified from frontal, maxilla and dentary bones. 
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Information on seasonal changes in the abundance of prey species was 
taken from several sources. During intensive studies of invertebrates by A. 
Moeed and MJM, some prey species have been recorded from tree-trunk traps 
(Moeed & Meads 1983) and pitfall traps (Moeed & Meads 1985). A file of 
casual observations by staff and visitors at the DSIR Orongorongo field station 
yielded additional information for some species. 

The file also provided some records of when Kingfishers were present 
in the area, but most information on the seasonal abundance of Kingfishers 
came from regular monthly mist-netting and banding of birds from 1969 to 
1976 at seven mist-net rigs by AHW and BMF. Each rig consisted of six 
nets one above another that formed a continuous curtain of net from 1.5m 
above the ground to 13.5 m in the forest canopy (Whitaker 1972, Robertson 
ec ul. 1983). From 1974 to 1976, faeces and pellets were collected from mist- 
netted birds and then treated as described by Moeed & Fitzgerald (1982). 

RESULTS 

A nest with young calling loudly was found about 15 m up a dead beech 
tree in hard beech forest on 26 January 1972; a Kingfisher was seen carrying 
a lizard to the nest. When the nest was visited again on 22 February the 
young had gone but pellets and remains of prey were collected on the ground 
below the nest-hole. 

In December 1973, Kingfishers were active around a dead rimu 
(Ducrydium cupressinum) near the Field Station. Three fresh Kingfisher eggshells 
found on the ground below the nest-hole in the rimu on 22,23 and 24 January 
1974 indicated that the chicks had just hatched. An adult was seen carrying 
food to the nest on 23 January 1974. We attached scrim to the base of the 
tree on 26 January and collected pellets until 19 February 1974. 

In October 1974, Kingfishers were again active around the dead rimu, 
and on 6 November a Kingfisher was observed at the previous year's nest- 
hole. On 16 December, a broken eggshell (not from a hatched egg) was found 
beneath the nest. Although this nesting attempt apparently failed the birds 
must have relaid because on 19 February 1975 pellets were found on the scrim 
and further material was collected until 24 February. 

On 23 January 1982, a Kingfisher was observed feeding young at a 
nest in the dead top of a hard beech tree on the bank of the Orongorongo 
River. Pellets, mainly in fragments, were collected below this nest on 11 
February, after the young had fledged. 

A wide variety of prey was identified in the pellets from these four 
nests (Table 1). Large insects were particularly common, especially chorus 
cicadas (Amphipsalta zelundicu), giant dragonflies (Uropecala carovei) and mumu 
chafers (Scechuspis longicornis). Beetles were well represented by at least 20 
species from seven families. Vertebrates (lizards, small birds and mice) were 
mainly recorded in the 1972 nest; eight of the nine geckos were confirmed 
as forest geckos and two of the three skinks as Leiolopisma sp.. In  the 1974 
nest material, one of the four skinks was confirmed as Leiolopisma sp.; the 
other lizards could not be identified beyond family. The birds recorded were 
five Riflemen, two Grey Warblers and a Silvereye. 
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TABLE 1 Prey ident!fied f rom pellets el txted b y  r iest l i r !y  K f r i g f ~ s h e r ! .  a t  four r l e s t s  

r r~de t .  spp. 
i ~ i i r a n i d d e  

Dorcus novaezea!and~ae ~- - - -- 
Lissilte!, r e t l c u l a t ~ ~ s  -- - - - . . . . 

Scarabae~dae 
O d o ~ i t r ~ a  maqrlu!ri - 
C d o n t r ~ a  p ~ c i c e p  
2 r ! n _ o t a  f r s t ~ v ?  
Stethas?is i o i i g ~ c o r ~ ~ ~ ~  

k.!ater~doti 

T e n e b r ~ o n ~ d a e  
Ar tys tona  e r ~ c h s o i i ~ i  
Ulonia Leiiebrisrrordes -- . - 
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TABLE 1 - continued 

D p t e r a  
Tabanldae 

Dasybasts 
Dasybasis transversa 
Scapt ia adrel  

L e p ~ d a p t e r a  
H e p i a l ~ d a e  

Tr loxycanus 
indet .  sp. 

Hyrnenoptera 
lchneumanldae 

Certonotus f rac t lne rv ls  
Pornpil idae 

Salius rnonachus -- 
Salius w a k e f ~ e l d i  -- 

C o l l e t ~ d a e  
Apis rnel l l fera 

Arachnida 
Araneida 

D ~ p l u r i d a e  
Porrhothele ant ipodiana 

4raneidae 
indet .  spp. 

Agelenidae 
Carnbrldqea follata 

Crustacea 
Decapoda 

Camber idae 
Paranephrops p lan i f rons  

Ol igochaeta 
Terr icolae 

indet. sp 

Ver tebra ta  
R e p t i l i a  

Gekkonidae 
Hoplodacty lus qranulatus 
Inde tJ  sp. 

Sc~nc idae  
Le~olopisrna_ sp. 
~ n d e t .  sp. 

Aves 
A c a n t h ~ s i t t a  chlorls 
Geryqone lgata 
Zosterops la te ra l i s  

Approx. 1972 1974  1975 1982 Tota l  
l eng th  
(rnrnj 

Marnrnalia 
Mus  rnusculus -- 
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The invertebrates varied greatly in length, from some species of less 
than lOmm to others of 90mm (Table 1, Fig. I), the modal size category 
of species being 10-20mm. However, most individuals taken were of species 
somewhat longer than 20 mm, their modal size category being 20-30 mm. 

Although invertebrates formed a high percentage of the individual prey 
identified, if biomass of prey is considered the few vertebrates taken were 
important as they represented 46% of the weight of prey consumed (Table 

A pellet regurgitated by a bird mist-netted on 21 November 1974 
contained remains of four beetles: one Hexatricha pulz~erulenra (Cerambycidae), 
one Merablax acutipennis (Elateridae) and two Lissotes rericulatus (Lucanidae). 

LENGTH ( m m )  

FIGURE 1 - Size distribution of prey by species and number of individuals for 
all nests combined 
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TABLE 2 - Numbers and weights of the main groups of prey and the 
biomass of each. Estimates of the weights of prey species are 
taken from Fitzgerald & Karl (1979) and Robertson eta/ (1983). 
The weight for Silvereye is the average January-February 
we~ght (BMF, H. A .  Robertson & AHW, unpubl, data). 

No. W t  : g )  thomass ( g )  

A. zelandlca -- 

Uropetala 

Stethaspfs 

Weta 

O t h e r  insects 

S p ~ d e r  

F reshwate r  c ray f l sh  

L l z a r d  

Ri f leman 

Grey  Warbler 

Si lvereye 

Mouse 

T o t a l  i nver tebra te  

To ta l  ve r tebra te  

Overa l l  t o t a l  

A pellet from a bird caught on 19 February 1975 contained remains of at 
least three cicadas. Most of these species were also recorded from material 
at nests. 

Seven droppings from Kingfishers caught in mist-nets contained finely 
fragmented material which was more difficult to identify- than remains in pellets. 
All four droppings collected in October and November contained scales from 
Lepidoptera, whereas single droppings collected in December, February and 
March did not. Those in February and March contained fragments of cicada. 

The large insects that are important in the diet are all seasonal species 
recorded from late spring to autumn. Chorus cicadas are recorded in the 
Orongorongo Valley from the end of November to May; Moeed & Meads 
(1983) collected them in trunk traps from January to April with peak numbers 
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in February. The smaller cicada Kikihiu scurelluris has a slightly later peak. 
Giant dragonflies are recorded from late October to mid-April. The giant 
dragonfly and chorus cicada are frequently eaten by feral cats in the Orongorongo 
Valley, and they were found in cat droppings from December 10 April and 
November to April respectively with peak numbers in February and March 
(Fitzgerald & Karl 1979). Mumu chafers have been recorded from December 
to March but were caught in mist-netsonly in December, January and February, 
with highest numbers in January. 

DISCUSSION 

Large invertebrates were important foods foir nestling Kingfishers in 
the Orongorongo Valley, and some of the same species or genera were recorc'.ed 
by O'Donnell (1981) in pellets from a nest near Taumarunui. This indicates 
that our results are probably representative of the diet of Kingfishers in forest. 
Vertebrates, although comprising only a small proportion of the number of 
animals caught, were so much larger than the invertebrates that they too were 
important prey. 

The predominance of geckos rather than skinks in the diet is noteworthy. 
References to Kingfishers preying on lizards have lbeen compiled by ANW 
as part of a bibliography of New Zealand lizards (AHW, unpublished); of 
20 records that identified the prey to family, 19 were of skinks and one of 
a gecko. This contrasts with 7 skinks and 11 geckos from the Kingfisher nests 
in the Orongorongo Valley. 

The foods from the 1972 nest differed somewhat from those from :he 
other nests, having more vertebrates, many more species of beetles, but far 
fewer cicadas. These differences may reflect differences in the availability of 
prey between years, differences between habitats (only the 1972 nest was in 
extensive hard beech forest), or different hunting techniques or preferences 
by individual birds. Remains of mice were most frequent in the 1972 nest, 
and mice were more common in the forest then than in 1974, 1975 or 1082 
(Fitzgerald 1978, BMF and B.J. Karl, unpubl. data). 

The high proportion of droppings containing Lepidoptera compared 
with only two moths among the insects in the pellets may indicate seasonal 
differences in diet rather than a bias in the melhod, as droppings with 
Lepidoptera were collected in October and November - earlier than any of 
the pellets. Seasonal changes in the diet of Kingfishers were also noted by 
Guthrie-Smith (1927 p.63) at Lake Tutira; the first broods in December were 
fed lizards and the second broods in February, dragonflies. 

In forest, Kingfishers probably capture much of their food in the forest 
canopy. In our mist-netting, Kingfishers were caught mainly in the two 
uppermost nets of the rigs, in or near the canopy; 79% of 56 birds were cau,:ht 
there and only 4'% in the bottom two nets (AHW & BMF, unpubl. data). 
Stead (1932) described Kingfishers catching insects from flowering shrubs by 
taking the insect in passing or by diving straight on to the foliage, "stopping 
themselves from penetrating too far by keeping their wings spread". 

Kingfishers are absent from the research area in winter and return in 
September. The earliest bird of the season was recorded on 15 Septemt~er, 
although birds were not caught in the mist-nests until October, and-no birds 
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were caught in the mist-nets after June. The only direct evidence that 
Kingfishers move away from the Orongorongo Valley is a bird mist-netted 
there on 19 Dcember 1975 that was recovered dead on 25 April 1976 at Seatoun, 
Wellington Harbour, 11 km away. Of 27 Kingfishers banded in the Orongorongo 
Valley, five were recaptured in the following breeding season, presumably having 
moved out of the area for the winter and returned. Birds probably move out 
of the Orongorongo Valley for winter because large invertebrate prey that 
are active by day are scarce in the forest then and geckos and skinks are likely 
to be torpid. 

Taylor (1966) interpreted his counts of Kingfishers as showing movement 
of birds from higher altitudes to lower altitudes and coastal habitats for the 
winter. Ralph & Ralph (1977) recorded the numbers of Kingfishers in winter 
through parts of New Zealand from the Bay of Plenty and East Coast to 
Canterbury and found them to be most common in the northern half of the 
North Island, at low altitudes, and in open habitats. They suggested that 
Kingfishers may be partially migratory, many birds moving to northern parts 
of New Zealand for the winter, but their results need to be compared with 
ones in other seasons. Records of Kingfishers in the Allus of Bird Distribution 
(Bull er ul. 1985), made throughout the year but especially in spring, show 
that Kingfishers are common in the North Island and scarce in the South 
Island. This pattern would be less clear if many birds wintering in the north 
returned to southern parts of the South Island in spring. 

Our findings support the suggestion by 'Iaylor (1966) that the seasonal 
movements of Kingfishers are largely determined by changes in their food 
supplies. Over the area in which Taylor made his counts most Kingfishers 
moving out of forest into other habitats where food is more plentiful in winter 
are also likely to be moving to lower altitudes. As the DSIR field station 
in the Orongorongo Valley is only 120 m above sea level, the Kingfishers moving 
out of the valley for the winter are shifting to other habitats rather than to 
substantially lower altitudes. This indicates that seasonal movements are 
primarily between habitats and only secondarily between altitudes. 

We are indebted to many people working at the Orongorongo Valley 
field station who contributed records to various facets of this study; especially 
P.D. Gaze and B.J. Karl, who helped with mist-netting, G.D. Ward, who 
collected pellets, and J.A. Gibb, who fourid the 1982 nest. We also thank 
Trevor Worthy for identifying the lizard bones, H.A. Robertson and K.H. 
Taylor for comments on the manuscript, and A.D. Pritchard for editorial 
assistance. 
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SHORT NOTE 

Emendation of the name of the fossil rail Rallus hodgeni Scarlett 
An extinct species of flightless rail now known to have been widely 

distributed in the North and South Islands of New Zealand was originally 
described from postcranial elements from Pyramid Valley Swamp as Rull~ns 
hodgeni by Scarlett (1955). It  was placed in various genera (see synonynly 
in Olson 1977) until specimens of skulls and mandibles showed that it belongtd 
with the "Tribonyx" group of gallinules in the genus Gnllinula (Olson 1975). 

In the original description, Scarlett (1955:266) named the species "afttx 
Messrs J. and R. Hodgen, owners of Pyramid Valley swamp." Species-group 
names formed from personal names are to be formed in accordance with the 
rules of Latin grammar (ICZN 1985: Article 31a). Hence, because the species 
was clearly dedicated to more than one person, the genitive ending must be 
plural and hodgeni must be regarded as an incorrect original spelling (see the 
example given with ICZN Article 31c, which deals with a nearly identical 
case). Therefore, Scarlett's name should be emended to Rallus hodgenorurll 
and the species should henceforth be known as: Gallinula hodgenorurn (Scarlett). 
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MORPHOLOGY AND HEAD COLOUR IN THE 
YELLOWHEAD 

By JAMES B. CUNNINGHAM a n d  R. N. HOLDAWAY 

Soper (1972) and Falla et a/. (1966, 1979) have implied that Yellowheads 
(Mohoua ochrocephala) can be sexed by differences in nape colour: canary yellow 
in adult males and yellow, shaded or tinged with olive-brown, in females and 
juveniles. Soper also suggested that the olive-brown markings are more extensive 
in young birds. 

While examining study skins of Yellowheads in the Canterbury Museum 
collection, we noted that some birds labelled as females lacked olive-brown 
markings on their napes. If they were labelled correctly, nape colour may 
not be a consistently reliable means of sexing Yellowheads. As is usual for 
older skins, sex was not noted on many labels; someone had altered the sex 
on one label, presumably because of nape colour. 

Cunningham (1984) showed that male Brown Creepers (Finschia 
novaeseelandiae) are larger than females, and Robertson et al. (1983) suggested 
that the same is true for the Whitehead (Mohoua alhicilla). As these two species 
are considered to be closely related to the Yellowhead, male and female 
Yellowheads may also differ in size. 

To determine whether the method of sexing Yellowheads proposed by 
Falla et a/. (1966, 1979) can be used with confidence, we studied the relationship 
between size and nape colour in museum specimens. 

METHODS 

We examined 45 study skins (22 from the Canterbury Museum, 
Christchurch; 15 from the Auckland Institute and Museum, Auckland; and 
8 from the National Museum of New Zealand, Wellington) and classified each 
as having a 'yellow' or 'brown' nape. 'Yellow-naped' birds had a yellow crown 
and some brown edging on the otherwise yellow nape feathers (as shown in 
the plate in Falla er a/. 1966, but not in that in Falla er a/. 1979). 'Brown- 
naped' birds had brown feathers on the nape and up on to the crown. All 
specimens we examined were placed in one of the two groups; a few birds 
(some of which were labelled as juveniles) had brown lines which ran along 
the feather rachis and joined with the brown tip. 

After classifying each specimen by colour, JBC cook the following 
measurements: bill length (chord of exposed culmen), bill depth (at base of 
exposed culmen), bill width (at base of exposed culmen), length of 
tarsometatarsus (from tibio-tarsal joint to anterior edge of last complete tarsal 
scale), and wing length (unstraightened chord of the flattened wing from carpal 
flexure to tip of longest primary). 

We also examined rectrice wear on the 22 Canterbury Museum birds 
to establish the approximate timing of their moult. R N H  examined (binocular 
microscope, 25X magnification) those specimens with collection dates for 
pigment distribution and wear on crown and nape feathers. 

In this study, we have assumed that the original labels were correct. 
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RESULTS AND DISCUSSION 

All measurements (means f ISD) are given in Table 1. We found no 
significant differences between yellow-naped and brwwn-naped birds for any 
of the characters measured it-test, ~>0 .05)  and the groups had similar variances 

TABLE 1 - Measurements (mm) 
Yellowheads. (Mean * of 'yellow-naped' and 'brown-naped' 

1SD). 

l a r s u i  Wing 

L e n g t h  D e p t h  

Y e l l o w - n a p e d  11 5-0.63 5.1-0.35 

Number 20 18 

Brown-naped 11.0'0.75 4.9-0.36 

N u m b e r  22 22 

W i d t h  Leng t t ,  L e n g t h  

. -~ 

5.2.0.28 25.2.0.84 79.2'2.1,, 

1 3  22 21 

5.3'0.38 '5.4.0.98 77.7-2.9 1 

23 21 18 

If, as Falla et ul. suggested, birds with yellow napes are males and 
those with brown napes are females or juveniles, and if-male Yellowheads 
are larger than females, the two colour 'forms' should differ in size. Our 
measurements did not support this prediction. 

We subjected the data to principal component analysis (PCA) as a rnor'z 
sensitive test to see if there were any size groupings and if such groups werlz 
correlated with nape colour. In PCA, the original measurements are transformed 
into independent linear combinations [principal components) of the variables 
measured. The first linear combination is so ~onstruct~dd that it describes th t  
greatest possible proportion of the total variability. Each subsequent 
combination accounts for the largest proportion of the remaining variation. 

The loadings of the five variables for the four principal components 
calculated are shown in Table 2. Most of the variation In principal component 
1 was attributable to bill length and depth, tarsus length, and wing length. 
Most of the variation in principal component 2 was contributed by bill width. 

The first two principal components are plotted in Figure 1. The data 
can be separated into two non-overlapping clusters of points. In one c1uste:- 
there are large birds with 1st principal component scores greater than -0.75; 
the other consists of small birds with 1st componeint scores of less t h a ~ ~  
-1.0. Yellow-naped and brown-naped birds occur in both clusters. If' the larger 
birds were males and the smaller were females, these results would sugges,: 
that birds with yellow napes are not necessarily adult males. 

Crown-feather pigmentation pattern 
The rachis and barbs of all crown feathers are usually yellow; pigmen~ 

intensity varies and some shafts may be almost white, particularly near their 
base. Most barbules along the length of each barb art. also yellow, but near 
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the barb tip the barbules are olive-brown. These are seen in the whole feather 
as an olive-brown (here 'brown') tip. Examination of the few dated, specimens 
indicates that the progressive yellowing of the crown and nape in adults may 
be caused by both the loss of the brown barbules and by the breaking of the 
barbs at a point proximal to the change in barbule colour. Feathers further down 
the nape have longer sequences of brown barbules, and the intensity of coloring 
therefore increases from the forehead to the nape. Wear may be more rapid and 
extensive immediately above the bill and on the crown as the bird forages and 
preens; this would give the effect of a progressively reaward change in head hue 
through autumn, winter and spring. 

TABLE 2 - Loadlng of the five characters measured, for the four pr~nc~pal 
components calculared 

i'r in< i p a l  r o m p m e n t  

Bill length 0.824 0.231 0 . 3 3 1  -0.346 

d e p t h  U.891 

width 0.546 

T a r s u s  0.718 0.170 - 0  624 -0  242 

Wing 0.821 0 .181  -0.124 0.508 

FIGURE 1 - D~stribut~on of ordlnate values for pr~nc~pal  components 1 and 
2. Open circles, brown-naped b~rds;  closed circles, yellow-naped 
birds. Note broad segregation into two clusters. 
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Some skins, including those marked 'juvenile' in the Canterbury 
Museum, have another, very narrow, band of brown barbules right again5t 
the rachis (on each side), which appears as a central band joining the br0w.n 
tip. These feathers occur up on to the crown and produce the most m a r k d  
'brown-naped' condition. 'They probably indicate a first-year bird, as one (CAI 
AV. 1001) was taken on 24 July and another (CM AV. 1005) is dated 8 October, 
probably too early for a bird of the year. 

Moult 
If we assume that juveniles have brown napes, it appears that the 'brown- 

naped' plumage lasts at least until the breeding season after fledging, which 
agrees with Soper's observations. Yellowheads probably undergo a sequence 
of moults as follows (nomenclature from Humphrey & Parkes 1959): natal 
down (October-November-December), prejuvenal moult, juvenal plumage, fird 
prebasic nioult (Jan~~ary-February-hlarch),  first basic (immature) plumagt:, 
second prebasic moult [January-February-March), second basic (adul~.) 
plumage, and so on. The single moult is s~ppor ted  by the pattern of progressive 
wear, including shaft breakage, seen on dated skins. 

More work is obviouJy necessary, preferably on live known-age birds 
In which the course of moult and changes in head colour can he followed 
through the year. The results presented here do, however, indicate that care 
is necessary in sexing Yellowheads (and other 'well-known' birds) by sight 
and in drawing behavioural and ecological conclusions from such decision,j. 
For example, thc "polygan~y" noted by Soper (1972) may have been an instance 
of a juvenile [of either sex) helping ai the nest, rather than another female 
mated to the male as Sopcr suggested. 

We thank G. .\. Tunnicliffe f(:anterbury Museum), B. J .  Gill (Auckland 
Institute and Museum), and J .  A. Bartle (National Museum of New Zealand) 
for access to the collections in their care. We are also grateful to G. Taylor, 
I. McLean, P. 1LI. Sagar, Ci. Elliott, and M. J. Winterbourn for helpful commenl:s 
on drafts of the manuscript. 
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HABITAT USE AND SPRING MOVEMENTS OF 
NEW ZEALAND PIGEONS AT LAKE ROTOROA, 

NELSON LAKES NATIONAL PARK 

By M.N. CLOUT, P.D. GAZE, J.R. HAY and B.J. KARL 

ABSTRACT 
Monthly counts of New Zealand Pigeons (Herniphugu 

nuvueseelundiae) in lakeside habitat at Lake Rotoroa (Nelson Lakes 
National Park) over 20 months showed that they were most abundant 
from June to September. Pigeons were seen to feed exclusively on fruits 
from February to May, but mainly on foliage from Junc to January, 
when kowhai (Sophoru microphyllu) leaves were the main food (96 of 
126 observations). Kowhai leaf fall in October/November coincided 
with a marked drop in pigeon counts, which was possibly caused by 
birds leaving the area. Two pigeons captured whilc feeding in lakeside 
kowhai in June and August 1984 were fitted with radio transmitters. 
Both were initially sedentary, but they left the lakesidc area in October/ 
November 1984 and travelled at least 2.8km and 11 km respectively, 
outside the National Park, to areas of silver beech (Norhojugus rnenziesizj 
forest at over llOOm a.s.1. One of the radio-tracked birds nested 
unsuccessfully at this altitude, where it fed on strawberry fungus 
(Cyrruriu gunnii) parasitising silver beech. Both radio-tracked hirds 
returned to the kowhai at Lake Rotoroa in 1985 (by July and September 
respectively). The lakeside habitat may he an important overwintering 
area not only for local pigeons, hut also for some which breed in forests 
outside the National Park. 

New Zealand Pigeons (Herniphugu noaueseelu~~diue) are characteristic 
inhabitants of lowland forest throughout New Lealand and regular visitors 
to farmland and suburban gardens with nearby native forest. They eat the 
fruits, leaves, buds and flowers of a wide variety of plants (McEwan 1978), 
and probably play a major role in dispersing the seeds of large-fruited native 
trees. 

Although New Zealand Pigeons arc conspicous, widely distributed b ~ r d s  
and are of considerable ecological interest, their behaviour, movementa and 
breeding biology remain little studied. They are generally regarded as being 
highly mobile, but this opinion is based only on casual observations and on 
seasonal fluctuations in the numbers of pigeons counted in native torest during 
general avifaunal studies (e.g. Dawson er (11. 1978, Clout & Gaze 1984). These 
studies have shown that apparently fewer pigeons are in forests in late winter 
and spring, when there is an influx of birds to rnore open lowland habitats, 
such as farmland and riverbanks, where they feed on the leaves and buds 
of' leguminous and deciduous plants. Long-distance movements can only be 
inferred from this sort of information; to confirm them and to find how far 
pigeons travel it is necessary to mark and follow individual birds. 
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In this study we investigated the seasonal use of lakeside habitat by 
New Zealand Pigeons and fitted radio transmitters to two birds to follow their 
movements. 

STUDY AREA 

Our study was conducted at Lake Rotoroa (455 m a.s.1.) in the Nelso ,~  
Lakes National Park around the base of h l t  Misery (41°56'S, 172'41'E) and 
the mouth of the D'Urville River at the southern end of the lake (Fig. I I. 
This end of Lake Rotoroa is the main focus of pigeon distribution within 
the Nelson Lakes National Park (D. Butler pers. comm.) The vegetation consists 
of a lakeside fringe of kowhai (Sophoru rnicrophyllu), flax (Plzormiutn re nu^.) 
and low shrubs, small areas of matai (Prumnopi,,vs tuxifoliu)/kahikatea 
(Ducr-ycurpus ducr-~~dioides) forest on river silts, and extensive sequences of beech 
(Nothofagus spp.)/podocarp and pure beech forest on the surrounding slopes. 

METHODS 

Trunsect coztnrs: Previous surveys of the altitudinal distribution of bird 
species on Mt Misery over a 10-year period had revealed that pigeons occur 
there mainly in lakeside vegetation and beech/podocarp forest less than 51n 
above lake level (R.H. Taylor, pers. comm.). On the bmasis of this information 
we established a transect for monthly counts of pigeons in lakeside vegetation, 
podocarp fhrest and beech/podocarp forest around the mouth of the D'Urville 
River and the base of Mt Misery. This transect (Fig. 1) comprised a 1.5k1n 
stretch of lakeshore, a 300 nl length of track passing through lakeside forest 
of matai, kahikatea and kowhai and a 1.3 km length of track passing through 
beech/podocarp forest and stream-bank \regetation. 

From June 1981 to January 1985 we counted pigeons along the transect 
in mid-morning (0930-1100 NZST) and mid-afternoon (1430-1600) on at least 
one day at the end of each month. This usually involved two observers, each 
doing one morning and one afternoon count, for a total. of four separate couni:s 
per month. 'The lakeshore part of the transect was obslxved from a motorboat 
cruising at 6 km/h about 15 m offshore. The forest tracks were traversed slowly 
on foot. For each pigeon seen, we recorded its location, activity and (where 
applicablej the trees species it was using. 

Plunr phenolog-y: The phenology of 16 plant species which were known 
pigeon foods was recorded at the end of each month by noting the degrce 
of leaf production, flowering and fruiting of six tagged plants of each species. 

, Rudio~elererry: Pigeons were captured in mist nets set among kowhai 
trees near the mouth of the D'Urville River. Two birds were each tagged 
with a coloured leg jesse of PVC-coated nylon (orange and pink respectivel!~) 
and fitted -with a radio transmitter. Each transmitter package weighed c. 19 g 
and was mounted on the bird's back by a nylon harness containing a cotton 
link which was designed eventually to abrade, rot or snap and so release the 
harness and transmitter from the bird. The transmitters were on different 
channels on the 160MHz waveband and delivered pulsed signals which were 
received on AVM or 'Merlin' receivers via a collapsible three-element yagi 
antenna. The theoretical life of each transmitter was c:. 6 months, with a ' h e  
of sight' range of up to I0 km. Each bird carrying an active trammitter w ~ s  
located at least once per month and its position and belhaviour were recorded 
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FIGURE 1 - The southern end of Lake Rotoroa, showing the study transect 
(dotted line) and capture sites of bird 1 (0) on 2 8  June 1 9 8 4  
and 26 October 1 9 8 4  and bird 2 (0) on 2 8  August 1 9 8 4 .  
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Pigeon numbers and activity 
The mean number of pigeons counted on the transect varied from 14.5 

in June 1984 to 1.5 in November and December 11984 (Fig. 2'1. A marked 
seasonal pattern was evident, with transect counts being significantly higher 
from June to September than in other months (Mann-Whitney 'U' = 1314.5, 
p <0.005). This pattern largely reflected the heavy use of kowhai by pigec~ns 
from winter to early spring. 

Of the 423 separate observations of pigeons along the transect, 146 
were of birds feeding. The diet revealed by these observations was exclusiv~:ly 
fruits from February to May (23 observations) and almost exclusively leaves 
from June to January (123 observations). Foods seen t~n  be eaten from February 
to May were fruits of Fuchsia excorzicutu (8 observations), Coprosrncl rotundifoliu 
(4), I'seudowinteru colorutu (3), matai (31, Curpodetus serrarus (2), Prurnnopir?is 
ferrugineu ( I ) ,  Aristoteliu serrutu ( I ) ,  and Griselinia lirtorulis (1). Foods eaten 
from June to January were leaves of kowhai (96 observations), Goprosma 
rorundifolia ( I? ) ,  Pursonsiu hereroph-yllu (5) and Clern~iris sp. ( l ) ,  together with 
kowhai leaf buds (5) and kowhai flowers (3), which were both eaten only in 
late September and October. 

Mean 
number  

of pigeons 
counted 

6 

4 

2 

b) 
1983 1984 

J J A S O N D J F M A M - I J A S O N D J  
=. Old 1985 , $ leaf - 
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0 New 92 leaf - - 
a Flower 'L - 

FIGURE 2 - (a) Mean number of pigeons counted in the study transect from Ju7e 
1983 to January 1985. Hatched part of each column shows the propor- 
tion which were in Kowhai trees. 
(b) The phenological state of Kowhai at Lake Rotoroa from June 19.33 
to January 1985, assessed from 6 tagged trees in the study area. Solid 
bar indicates presence of each phenological stage 
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Pigeons were seen eating kowhai leaves in every month from June to 
January, apart from October, when kowhai feeding was restricted to flowers 
and leaf buds in both 1983 and 1984. This is a consequence of the phenological 
pattern of kowhai in the study arca. By t!le end of October in both years, 
these trees had lost their old leaves and bore only leaf buds and flowers (Fig. 
2). From June to September, pigeons fed on old kowhai leaves, whereas from 
November to January they consumed young newly expanded foliage. By 
February, the fruits of Fuchsiu ex-corricuru, Ari.srr~reliu stwuru and Coprosmu 
rotundzyoliu were available and the local pigeons apparently abandoned kowhai 
feeding for the rest of the fruiting season, returning to it in June. 

Pigeon movements 
The seasonal pattern of pigeon abundance on our study transect in 

1983 suggested that some of the birds using the kowhai fringe from June 
to September left the area in October (or thereabouts). As a preliminary test 
of this hypothesis we fitted transmitters to two pigeons caught in the kowhai 
fringe on 28 June 1984 (bird 1) and 28 August 1984 (bird 2) (Fig. 1). 

Bird 1 (orange jesse) weighed 560 g when caught, hut its sex was unknown 
because New Zealand Pigeons cannot be sexed from plumage or measurements. 
It was radio tracked on 29 June, 11-13 July, 16 August, 25 August, 28-29 
August, 11-13 September and 26-28 September 1984. On each occasion it was 
located within 50m of its capture site at the mouth of the D'Urville River 
(Fig. 1). The bird was feeding mainly on kowhai leaves, but also took some 
Pursonsiu heterophyllu foliage and (on 26-28 September) flower buds of kowhai. 
On 23 October 1984 the transmitter from bird 1 was found on the ground 
at the mouth of the D'Urville River, but the bird was seen c. 30m away, 
feeding on kowhai flowers, in close association with another pigeon. It  was 
recaptured in a mist-net on 26 October and fitted with a new transmitter. 
It then weighed 595g, appeared very healthy and active, and was seen feeding 
on kowhai flowers about 2 h after release. Bird 1 was radio tracked and observed 
with another bird in the same localised area on 29-31 October (feeding on 
kowhai leaf buds), but on our next visit to the area (13-15 November) it had 
gone. A strong transmitter signal from the NE slopes of Mt Hutton (Fig. 
3) on 14 November indicated that the bird had moved about 2 km from its 
previous location, but no sighting was made. On 29 November the transmitter 
from bird 1 was found detached and lying on the ground in silver beech 
(Norhofugus menziesii) forest at llOOm a.s.l., about 1.5km to the north of 
the summit of Mt  Hutton (Fig. 3). The bird itself was not seen again until 
30 July 1985, when it was feeding on kowhai leaves at the mouth of the D'Urville 
River, less than 30 m from its original capture site. 

Bird 2 (pink jesse) weighed 680 g when caught on 28 August 1984 among 
lakeside kowhai, c. 250m west of the D'Urville River mouth (Fig. 1). It was 
radio tracked and observed on 29 August, 11 - 13 September and 26-28 September 
1984. On each of these occasions it was located in the same group of kowhai 
trees, within 20m of its capture site. It was seen to feed on kowhai leaves 
and was always accompanied by another pigeon. On 23 October we again 
visited the study area, but could not find bird 2, although at a point high 
on Mt  Misery we eventually detected its transmitter signal coming from the 
northwest of Lake Rotoroa. We subsequently discovered that the bird had 
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been seen at the northern end of the lake on 11 Olctober 1984, feeding on 
willow (Sulix sp.) foliage at the source of the Gowan River (Fig. 3) (J. Gould, 
pers. comm.). On 30 October, we returned to Lake Rotoroa to search for 
bird 2 and eventually found it at 1150m a.s.1. in pure silver beech forcst 
to the northwest of Lake Rotoroa, over I1 km from its capture site (Fig. 3). 
The bird was seen feeding on the expanding leaf buds of silver beech. When 
it was next located, on 14 Novembcr 1984, it was within 100 m of this feeding 
site, accompanied by another pigeon and building a nest in a silver beech 
tree on a steep eastern-facing slope. The surrounding habitat was a de~ise 
stand of pure silver beech with a sparse understorey. On our next visit to 
the area, 27-30 November, bird 2 and its mate were sharing incubation on 
the nest. Bird 2 was radio tracked when off the ne,it on the morning of 30 
Novembcr and was seen to feed on young silver beech leaves and the fruiting 
bodies of strawberry fungus (Cytturiugunniz]. This fungus is restricted to silver 
beech, and its fruiting bodies were abundant on outer branches of many of 
the trees in the vicinity. The bird did not travel more than 200 m from the 
nest while being radio tracked. 

We next radio tracked bird 2 on 17-18 December 1984 and once again 
found it near the nest site, accompanied by anotheir pigeon and feeding on 
strawberry fungus. However, neither bird visited the nest itself, which was 
partly collapsed and had obviously been abandoned. We found no remams 
of an egg or a chick nor any sign of a predator at the nest site, and so the 
cause of the nest failure remains uncertain. Bird 2 made some long flights 
downslope from the nest area on 18 December, trabelling at least 1.5 km on 
one occasion. On 8 January 1985 there was no signal from the transmkrer 
on bird 2. We searched extensively around both ends of Lake Rotoroa tlut 
did not find the bird again until 13 September 1985, when it was seen (without 
its transmitter) in lakeside kowhai trees at the mouth of the D'Urville Riv'x, 
less than 20 m from where it had been captured the previous year. 

DISCUSSION 

This short term study shows the potential of radiotelemetry for studying 
the habitat requirements of large highly mobile birds such as New Zealand 
Pigeons. It  also illustrates the value of combining this technique with the 
more conventional one of standardised counts. 

Our transect counts (Fig. 2) and observations of feeding birds e m p h a ~ ~ s e  
the likely importance of kowhai as a food source for New Zealand Pigeons 
in the Nelson Lakes region. Further evidence for this is that, at Lake Rotriti 
(15 km east of Lake Rotoroa), kowhai does not occur naturally and New Zealand 
Pigeons are infrequent visitors only. Kowhai foliage was the main food of 
pigeons in our Lake Rotoroa study area from June to January and especially 
important from June to September when pigeon numbers were at their peak. 
The abrupt fall in pigeon abundance on our transect, which occurred in Octotler 
of both years, coincided with the period when the kowhai trees were almost 
bare, before the growth of new leaves. It  also coincided with the departure 
of our two radio-tracked birds from the lakeside habitat (bird 1 between 31 
October and 13 November; bird 2 between 28 September and 11 October), 
which lends weight to the argument that the fall in nuinbers revealed by courits 
was caused by a real exodus of birds from the area. 
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FIGURE 3 - The Lake Rotoroa d~str~ct, show~ng long-range movements of rad~o 
tracked plgeons 0 = b~rd 1 between 31 October 1984 and 
29 November 1984, @ = b~rd 2 between 28 September 1984 
and 30 October 1984 Arrowed lhnes show the d~rect~on and 
sequence of movement 

Kowhai leaf fall in the spring may causc most pigeons to abandon rhese 
trees temporarily, but this should not by itself' prompt them to travel over 
11 km, as bird 2 did. Other likely factors prompting this movement were the 
onset of the breeding season and the availability of strawberry fungus in high- 
altitude silver beech stands at that time of year. Strawberry fungus has been 
recorded before as food of New Zealand Pigeons !McEwan 1978), but its 
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potential importance as a seasonal food of pigeons In beech fo~.est has not 
previously been realised. We were surprised to discovt:r bird 2 feeding in high- 
altitude beech forest, and even more surprised when it attempted to brelrd 
in this habirat, because New Zealand Pigeons are normally regarded as birds 
of lowland forest. However, the fact that the transmitter from bird 1 was 
shed in very similar hahitat suggest that, in this region at least, the spring 
movement of pigeuns to high-altitude silver beech forest may not be as unusual 
as we had thought. This view is further supported by data from the long- 
term study of the altitudinal distribution of birds on Mt Misery, where the 
only pigeuns recorded above 650m a.b.1, were two birds in high-altitude bee'zh 
forest at 1150 and 1250 rn a.s. 1. on 22 November 1976 and 30 November 1977 
respectively (R.H. Taylor, pen.  c0mm.j. In a more r~:cent recent record frc'm 
Mt Misery, a pigeon was seen in silver beech at 1150 111 a.s. 1. on 30 Novemkser 
1983, feeding on strawherry fungus (B.W. Thomas, pers. comm.). 

A few pigeons were present in the lakeside habitat throughout the 
summer and autumn, and so not all behaved like bird ;!. At least some remained 
to breed locally, hecause on 8 January 1985 a newly fledged pigeon (with 
a dark bill and downy feathers on the head) was seen feeding on young kowhai 
foliage at the mouth of the 1)'Urville River. This young bird could fly o ~ d y  
short distances and must therefore have been raised very close to where it 
was seen. 

It 1s most hkely that the long mwements wh~ch  we recorded for b ~ r d  
2 and ( l e s  conclus~vely) for bud  I represent abandonment of their w m e r  
feeding range and a return t o  their aumrner breeding range. For some pigeons 
these two ranges may be in the same local area, but for bird 2 (and possihly 
bird I), they were widely separated. According to this interpretation of our 
results, the lakeside area at the head o i  Lake Kotoroa, with its kowhai trces 
and other foliage foods such as I'ursonjiu heleroph~yllu and Coprusma rotundifoliu, 
may be irital winter habitat, not only for local pigeons, but also for some 
which breed many kilometres away. At least some of these latter birds use 
areas outside the current boundaries of the Nelson Lakes National Park. A 
larger sample of radio-telemetered pigeons would be necessary to find what 
proportion of the pigeons overwintering at Lake Rotoroa travel outside the 
park to breed. 

We thank Cathy Pettigrew and Jacqueline Beggs for field assistan':e. 
Jocelyn Tilley for drafting, Tony- Pr~tchard for editing, I-Iugh Robertson, Richard 
Sadleir and Rowley Taylor for construct~ve criticism, and Merle Rae for typing. 
We also acknowledge the co-operation of Nelson Lakes National Park staff 
in running our research programme at I.ake Kotoroa. 
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A METHOD OF AGEING THE TUI 
(Prosthemadera novaeseelandiae) 
AND ITS USE IN ASSESSING 

BODY MEASUREMENTS 

By D. J. ONLEY 
(Received May 1984) 

Ageing and moult 
Adult Tuis have a narrow eighth primary*, with a notch out of the 

inner web, an adaptation which probably causes their loud whirring flight. 
While examining Tuis in the National Museum of New Zealand, I noticed 
that juvenile birds, with brown body plumage, do not have this notch on 
the eighth primary and that the feather is also wider. Figure 1 shows these 
differences and also illustrates the variation in the size and shape of the  adult 
notch. Despite this variation, the differences between a juvenile and an adult 
primary were always easy to see. When I looked at all adult plumaged Tuis 
in the Auckland, Canterbury, Otago and National Museums, I found that 

' the birds lacked 

d 
juvenile 

on the eighth 

! adult 
adult 

& 
first year 

FIGURE 1 - txamples of the shape of the e~ghth prlmarles of Tu~s  

Most temperate passerine species undergo only a partial moult in their 
first autumn, replacing their juvenile body feathers and wing coverts but 
retaining their main flight and tail feathers (Ginn & Melville 1983). For example, 
in the male Blackbird (Turdus merula), the retained browner juvenile primaries 
stand out well against the glossy black adult body feathers. The two moulting 
juvenile Tuis in the museum collections were moulting their body feathers 

*Primaries are numbered descendantly, that is, starting from the innermost. 
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only, suggesting that Tuis, like many other temperate passerines, retain their 
juvenile primaries until their second autumn, when they undergo a complete 
moult. 'The retention of these unnotched primaries allows us to recognise first- 
year Tuis throughout their first winter and summer, even though they are 
otherwise in adult plumage. I therefore concluded that the 26 adult-plumaged 
birds without wing-feather notches were first-year birds. 

Enough moulting Tuis with dates are in the museum collection> to 
show that birds moult mainly in February and March. Based on this information, 
si~pplemented by the occurrence of worn specimens in summer, fresh specimens 
in carly winter and my own observations of live juvenile birds, Figure 2 
summarises the Tui moult sequence and timing. 

-fledging- -body moilit- -complete moult- 

- luvrn~le p ~ u m a q e j  adult body plumaye luven~le wing & t a l l - - j  adult body,wlny- 
&tall 

-no notch on 8 th  ptiniary j notch on 8 t h  prlmary 

FIGURE 2 - Moult sequence of Tuis 

Measurements 
Measurements of Tuis are distributed bimodully, females being smaller 

than males, but some overlap occurs (Craig et a/.  1981, Robertson et a/ .  1983). 
Distinguishing males from females has required retrospective analysis of data 
using a combination of several measurements (Robertson el a/.  1983). Craig 
er ul. (1981) put forward three measurements that could be used to distinguish 
the sex of 'Tuis, but Robertson et (11. (1983) pointed out that the limits were 
not applicable to the birds in the Orongorongo Valley. This situation .was 
clarified when I measured the wings, tails, tarsi and bills of the museum 
specimens from the mainland and assigned them to the age categories by means 
of the wing notch criterion. 

Table 1 gives these results. Wing length emerged as a suitable 
discriminator of the sex of Tuis, as long as the bird is aged first. Overlaps 
in Craig et  ul.'s and Robertson et  d. 's  data were caused by the inclusior~ of 
first-year birds in their samples. Figure 3 illustrates t.his point. 

Craig et ul. (1981) said that head and bill length, weight and tarsus 
(tarsometatarsus) seem to be good discriminators of the sex of Tuis. Head 
and bill length is difficult to measure accurately on museum specimens because 
of the diffrring treatments of the skulls and the variety of poses and extrcme 
contortions of some skins and mounts. Many of the museum specimens had 
not been weighed. I was unable therefore to check, these results, but tarsus 
length, which I did measure, overlapped between sexes in 64%) of cases for 
adults but not at all for juveniles or first-year birds, possibly because the 
sample was small. 

The measurements of wing, tail and tarsus of Craig et d . ' s  birds on 
Tiritiri Matangi Island and the adjacent mainland are shorter on average than 
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TABLE 1 - Measurements of museum specimens of Tuis 

Adlr l t  Male  

Mean 

Ranqe 

s.d. 

n 

1s t -year  Male  

Mean 

Range 

s.d. 

n 

Juvenl le Ma le  

Mean 

Hangc 

s.d. 

n 

Adu l t  F~ernale 

Mean 

Range 

s.d. 

n 

1s t -year  Female 

Mean 1311.6 

Range 127-1311 

s.d. 1.9 

n I 4  

J u v e n ~ l e  Female 

Mean 112 

Range 1 7 1 - 1 7 1  

s.d. 

n 2 
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mine. Shorter wing and tail measurements would be expected due to [.he 
inclusion of first-year and juvenile birds in their sample, but this does not 
account for all the variation because the averages and ranges for their 'nil-ds 
are similar to those of first-year and juvenile birds t:hat I measured. It  would 
appear, therefore, that the birds measured by Craig er ul. (1981) are in lac1 
smaller than those I measured. Robertson er ul. (1983:) found that Orongorongo 
Valley Tuis were larger than those on Tiritiri Matangi. The consequence of 
this is that the discriminatory boundaries for determining the sex of Tuis given 
by Craig er ul. (1981) cannot be used throughout New Zealand and apply 

No adult female adi~l t  lnale 

l y  & juven~le ly & luven~le 

females males 
1 . -  

120 130 134 138 112 148 150 154 158 162 184 

W ~ n g  length ( m m )  

FIGURE 3 - Distribution of wing lengths of Tuis. l y  = f~rst year 
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only to the populations they measured on Tiritiri Matangi Island and the 
adjacent mainland. That these northern birds are smaller is not surprising 
for there is a north-south increase in qize (Bergmann's Rule) for Bellbirds 
Anrhornis rnelunura (J. A. Bartle and P. M. Sagar pers. comm.) and Tomtits 
l'erroiccz rnucrocephulo (Fleming 1950), and Tuis from the Kermadec Islands, 
their most northerly locality, are smaller than those from the mainland (pers. 
obs. of museum specimens). 

In contrast, my measuremcnts are very similar to those from the 
Orongorongo Valley. Again, the differences in means of wing and tail can 
be attributed to the inclusion of first-year and juvenile birds in the Orongorongo 
sample. The  ranges of the Orongorongo samples are similar to those of my 
measurements for first-year and adults combined. Slightly larger bill and tarsus 
measurements for the Orongorongo birds are probably dur  to the drying out 
of museum specimens and consequent shrinkage (e.g. Kinsky & Harper 1968). 
I am preparing a paper on the size differences of Tuis throughout New Zealand, 
which should clarify the comparisons above. 

I compared the sizes of Tuis of differing age and sex classes using 
the museum measurements. First-year and adult male Tuis were, on average, 
larger than females of the same age by 9-13?6 for wing, tail, tarsus and bill 
measurements. On Tiritiri Matangi and the adjacent mainland the difference 
between the sexes (summed difference between the means) was 16'x1, which 
is slightly greater, hut as Craig e! (11. (198 1) pointed out this may be a consequence 
of the small sample. 

Adult birds had longer wings and tails than first-year birds of the same 
sex by 4-6%1, but tarsus and bill measurements were similar. The small sample 
of juveniles had similar measurements to first-year birds. 

Conclusion 
Adult Tuis have a notch on the inner web of the eighth primary and 

first-year birds can be recognised by the absence of a notch. The  sex of a 
bird, aged in this way, can be determined by its wing length. 

I hope that this illustration of the usefulness of ageing Tuis will encourage 
the investigation of ageing techniques for other New Zealand nativc birds. 

Many thanks to R. J .  ('rill, Auckland Institute and Museum, G. A. 
Tunnicliffe, Canterbury M u ~ e u m  and J. T. Darby, Otago Museum, for 
providing access to specimens. Special [hanks to J. A. Bartle, National Museum 
for help at all stages of the study. B. L3. Heather and H. A. Robertson commented 
helpfully on the manuscript. 
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SHORT NOTES 

A beach-wrecked Red-tailed Tropicbird 

On 14 April 1984, we found a Red-tailed Tropicbird (Phucrhon rlrhric.alid J )  

washed up  on Northland's west coast half-way between the Schick's Ro:d 
access and Tikinui Stream, south of Te Kopuru. The  bird was dead but in 
good condition 

De\-criprion: White with pink tinge. A black mark extending from g a p ,  
up  in front of eye, through eye and 12-13 mm behind eye. Feathers on top 
and back of head with black bases when parted (feather and quill base). Thew 
are not visible normally. Underwing wh~te .  Black markings on longer feathers 
at back of elbow (tertiaries). A few grey and black marked feathers on flanlzs 
under wings. Eight primaries. Primar!. quills white below, black above, exccpt 
for the thin tips (last 25-35 mm of quill). Quills of tail feathers white below 
and black above, except for the streamers which have black quills above a r d  
below. The  tail streamers are white at the base and red on the part that protruci:~ 
beyond the rest of the tail feathers. A few black marked feathers on runlp 
and sides of tail. Feet black. Webbing betweei~ all four toes as in shags, ganncts 
and pelicans, but the innermost toe is reduced in length compared with o t h x  
Pelecaniformes (see sketch). 

Bill red with black nostrils and nasal groove. 

Meczsr~remenrs (mm) 
Bill: Length: 69.16 

Width: 14.80 L E F T  F O O T  
Depth: 24.02 

Foot: Tarsus: 12.85 Short Inner Toe 
Mid-toe & claw: 50.80 

Body: Wing: 358 
Wing span: 1170 
Length: 770 (to end of tail streamers) 

536 (to start of red on tail streamers) 
521 (to end of tail if streamer missing) 

Tail: 100 (tail proper) 
115 (start of red on tail streamers) 
348 (end of streamer) 

Ectoparasites 
Two species of ectoparasites were collected and sent to the DSIR fix 

identification. 
Suernundssoniu hexugonu (Giebel 1874), a species of Mallophaga or bird louse. 
The  sample contained four males, nine females and four nymphs. It 
"represents the first record for the New Zealand mainland and the secortd 
for the New Zealand subregion, the first being a single female from the 
Kermadecs. Actually S. hexugonu has never been found in large numbers 
anu the rorul holdings among major museums of 1:he world are not mol-c 
than a few dozen!" (Ricardo Palma, pers. comm.) 
Luminullopres simplex (Trouessart 1885), a feather mite. This spwies' genus 
is currently placed in the superfamily Analgoidea family Alloptidae. Tile 



1986 SHORT NOTES 51 

genus Lurninullopres 
frigatebirds (Freguru 
tropicbird species I? 

is ectoparasitic on tropicbirds ( I ' hu~ tho t~  spp.) and 
spp.) but this species has only been found on the three 
itelhereus, 1'. leplltrrr~, and P. rrhic~cic~l'u. "Nothing has 

been documented from field work," but it is suspected "that thew mites 
occur on the ventral surfaces of the flight (and possibly tail) feathers" (W. 
T. Atyeo). 

We are grateful to Ruud Kleinpaste of the MAF Plant Protection Centre 
for organising the identification of the ectoparasites and to Ricardo Palma 
of the National Museum and Profkssor Warren Atyco of' Georgia Universit!., 
LJSA, for identif'ying them. 

A case o f  co-operative rearing in wekas 
Polygamous associations are frequent in some species of gallinules ( C h i g  

1974, Garnett 1980), and polygamy or helping has been observed in other 
species, including the Inaccessible Island Rail Arlunrisiu rc!qcrsi (Watson 1975), 
the European Coot Fulic-a urru, thc Ked and W h ~ t e  (:rake I.~rllrrdlrr~ 
leri~.opyrrhus, and the Black CrakeI'orz~rr~u / l i~. i ir(~.c~rc~ (Krckorian 1978). Guthrie- 
Smith (1914) is the only author to report a non-monogamous association in 
wekas. He found a male with two females and thought that thcy might be 
raising chicks. 

In the first four years of a study of thc weka (;dlircrllris ~iu.srr~11i.s on 
Kapiti Island (Beauchamp 1986) no polygamous matings were found in the 
36,47,48 and 49 bonds examined in the respective years. Breeding and parental 
care seldom overlapped and subadults generally deserted parental territories 
before their parents' later breeding attempts. Any chicks of the prcv~ous clutch 
that stayed in the parental territory were chased out by thcir parents when 
chicks appeared, precluding helping. 

When 1 returned to the study arca for a quarterly visit in Lkcember 
1983 I found a trio of colour-banded birds together raising a chick 18 + 3 
days old. The  male, which had occupied the territory for at least 6 years, 
was associated with two females. The  older was a 4-year-old bird he had paired 
with in March-April 1980 and remained with since, raising a chick in the 
summer of 1981-82. The  other female had entcred the population as a subadult 
in January 1981 and thereafter maintained a home rangc which included part 
of this territory. 

During December 1983, all three exchanged contact and territory calls 
together, performed the well-known evening-chorus spacing call as a trio and 
uttered contact and distress calls to the chick. The older female undertook 
most of the immediate parental care. 

To my knowledge the adults had no close kin relationship. The younger 
female was not a chick of the older birds as thcy had not bred successfully 
the year she was raised. However, there is a slight possibility that the adults 
were fairly closely related, as my previous work has shown that some young 
take up territorial positions near their parents' territory. Most of the young 
dispersed further. 
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As I was not on the island when the bond was formed I can only 
speculate as to how it formed. All prcviou3 obscrvat,~ons indicated that a n d e  
would tolerate the presence o f a  non-territorial fernale In his territory, especi.llly 
if she a:,sumrd the normal suhruissive posture, allc~ gave submissive call., at 
his approach. 'l'hc cstahli\hcci tcmalc wuuld not tolerate any other femalc in 
her territory, unless fights led to a si tua~ion where neither kmalc  was exclueled. 
In all tcrri tor~al challenges betwccn f;:males, the male plaved ;I subserv~ent  
role u n t ~ l  late in the challenge, when hc WOUICI intervene to chase the challenging 
tcmale away, often af'ter the femclles had l'ought for up to an hoor. If neither 
kmalt. \ \as  capable of excluding the othel- anL! tht male did not intervme, 
a trlo could result 

'l'he mean expcctcd iordit ion, ,is expre\sed t)! weight tor sire, for the 
o i ~ i i ~ r  fr .~nalc was 624;: and the younger 565 g I Bzauchanip 1986). 

1)uring the period uhen  the trio wa, r'orn~ed, the territorial female was 
in poor coriditior: i i U g !  and wa, probably courting or incubating, while the 
no11 - t c ~  r~torial  fcrnile was in \lightly hctrer conditiol~ (600 g). 

When I icturnecl 111 January 1984, the juvcnlle was at the stagc of 
hc.c,onlirrg ~ ~ ~ d q , t ' r i d ~ ' n t  ( 7 3  _+ 3 days). Both felnales were present and moving 
dmurld ~ogether ,  exchangmg contact call\ and territorial booms. Most spacing 
c,alls wcre still given as a trm The  olcicr ft-male was in >lightly better condi~:ion 
i'i75g1. 

'k ' l i t~i  I re~urncc! f(,r 4 wec,k-l(mg \,isit in February, I could not lind 
the your1gt.r female. All spacing call> were g ~ v e n  as a duet by the original 
pair. Both hlrd5 wcrc i l l  lull moult. .l'hc male wcighed 875g, while the female 
wa\ 111 txxrer coildit~on than throughout the trio period and was estimated 
from boJ! c i ~ e  to he 6507 g. Food seemed to be ple~ltiful within the territory, 
and thrce ju\t-independent subadults were in residence. ?'he pair was not 
trying to c k i l u ~ i ~  t l ~ e ~ n .  It' the younger female was resident I would have found 
her. It appcare~i thsr thc trio had brokcn up. 

I n  Ma! 1984, 1 rcrurncd to the terntory and found the trio wai in 
cxlsrencc agdln a d  lL~okt.d forward rc,  c c i n g  whether they would b r e d  in 
the w m m c r  arid autumn ot 1984-85. In two visits during this period I have 
been unat)le to find the younger female, and no breeding occurred in this 
tei rimry. 



OSNZ NEST RECORD SCHEME INSTRUCTIONS 

'The Scs t  Kccord Scheme a m .  to pro\ idc cr~n:jircl~ci~\ive in1i)rrnatitrn 
on the brceciir~g biolugy of NCM Zcalar~d h~rcls. Since tl;c Sclien~c began in 
1950, about !7 000 card\ ha\-c been recc~ved up t ~ )  1085 cotering l i U  bpcciec. 
'l'hc hrccdiiig i ~ ~ t b r m a t ~ o n  in the Schcn~c  I \  uwil lor r.c\c-;rrL,ii an,I inanagcmcnt. 
.22any papers and hook5 habe used data horn (hi. h h c u ~ t .  and so you can 
k e l  confident that !.our record5 arc put to good u w  

I n  1985, a new design of Nc5r Record ( 3rd ,.ha-, i n r ~ o i l \ i ~ c d  lo Improve 
the arnounr of data collected tor tach I I C , ~  d i d  1,) ,3Ih; \ .  rill ,  d,itd to b e  rrausfcrred 
to a cmmputcr rnort~ s i~nply .  Instruction. ioi tlie I IX.  of rl;v ticks iaril arc given 
hcre. These inyrruccionb arc h~scci  or] rhmc i ~ d  I I I  l11c 11c.r r i . iod schenw\ 
o f t h e  Uri~ish l i u s t  for Ornithology a i ~ d  ~ l r c  Royal r\~i\~r,il;t>idi) C)rnithologi\ts 
Lliiion. 

Your contribution 
(..ornpietc a card for ever!. nest f o r  ~ h ~ c i - I  \ o u  hacc dc~.uldl; l~ mui l t~ci  

the coiltrnts on one or n~i l re  oi.ca%iot~:, or tor v.iiit h YO(, 11dvc L-\ t&ncc thdt 
b i r~ i s  are currently breeding, e.g. o u  see hi1.d~ I-)u~l~iirig a I IC*>I  or \ O U  w c  
an ii~accessihle nest at which young arc k i n g  r t d  I ~ J  i!ot ~ L X O I L ~  o l ~ i  n c s ~ \  
or nests that failed before you found them, urllcas h i - c  strrnc~lhing unusual 
about the record, c.g.  an old Wclcomc Sualloi4 i~cs t  in a ~ ~ i u o r c d  bod(. 

IS pobsible, search for nwts  fro111 thC sd~ . l~c , t  llnic ~ I I A I  !ou t h n ~ k  hirJ5 
arc likely to bc nesting and right through rhc wa\on m r i l  all s p e w 5  h d ~ e  
stupped breeding; otherwise the Schemc's record\ Ins! h c c r ~ ~ n ~ c  biased reward\ 
early spring and achool holidays (:ontrihutivr~\ ti0111 riiial, f 'orcs~ and island 
habitats are rcry useful because Inwt  rccc~rci\ a1.e f'ioiil drriviic! p o p l c ' \  home\. 
generally in suburban surroundmgb. 

Although cards arc needed for iil.1. I , c ~ L \ ,  legdrdlt.\h of r l ~ c  number 
of visits, the most \ duab le  infblxnation come\ irum nc\r, visiieii more than 
once. '1 .~0 observations of a nest have more thdil IM.ICC iht. b i l l~e  of ,1 \ lngk 
one, even if the nest is abandoned ahorrl)- aitcr you find 1 1 .  

X1u rl~:cci not visit nests dailq, i \pccidi~,-  ~f j ou  espcct no change In 
contents. A fi.w well-planned visits can providc maxiniurn inforination. For 
instance, for most birds, ~ w o  afternoon vrbits during laying are enough for 
recording the date of the first egg and the laying sequence (not necessarily 
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an egg laid every day); a visit during incubation gives the clutch size, after 
which a couple of visits around hatching time viill give the approximate 
incubation period and hatching success. A few visit:; during the nestling sl.age 
will give derails of growth, nesting succe5s and fledging periods. If you (:an, 
try to follow the successive nesting attempts of each pair through the whole 
breeding season. 

Visiting nests 
You must exercise a sense of responsibility and '~/zluys put the welfare 

of the birds f int  if a visit ~ n g h t  endanger the nest. The three main ~ i s k s  
are 
(a) Accidentally damaging the nest, 
(b)  Causing desertion or premature fledging of young, and 
jc) Kevealing the nest to predators. 

Ai~ . idcn ld  dLitnugc: To cause lcast diiturbance, to avoid effort an(l to 
save time, as well as to inspect inaccecsible nests, usc a small mirror adjustably 
fixed to a pole. Cse a torch with a narrow beam to inspect nests in enclosed 
spaces, c.g. \Yielcome Swaliow or Starling nests. Handle small eggs and ycung 
delicately. Young chicks are generally helpless - always replace them well 
within thc nest cup. 

Zksrrrior~ urzd pre~ncuure f1eLiging: Whether to llush a sitting bird depc:nds 
on a variety of' factors. Do nor flush it if you can gain no useful new informal.ion, 
and some species are best left undisturbed when sitting, at any rate at certain 
stages. Many species leave their nests unattended while feeding; you can :hen 
inspect the nest safely. In general, i r  is best NOT to flush b ~ r d s  in falling 
evening light. If the bird is to be flushed, give it ample time to slip off quietly 
by tapping branches or by whistling as you approach. A bird sitting tib,htly 
may leave quietly if you turn your back for a while. If a bird sits really t ght, 
i t  might be in the process of laying or hatching and !ihould be left undisturbed. 
Tap a nestbox from below to give the bird a chance to leave before you look 
in. Do not pick up sitting adults, particularly dwring the egg stage. If you 
do handle an adult accidentally, e.g. in mistake for a well-grown nestling, 
release it somc di>tance away; the bird then seems to 'forget' the circumstances 
of its capture. 

Many species can be sensitive to disturbance and so should be treated 
with extra care ( I )  at the start and finish of their breeding season, (;!) in 
the early stages of each nesting attempt, ( 3 )  ro a le,jser extent, about the time 
of hatching, (4) in bad weather such as cold, heavy rain, and (5) at tlmes 
of food shortage, often associated with (4). Young inexperienced breeder,; are 
as a rulc more sensitive than mature established pairs. 

When partly feathered, the young devellop an instinct to scatter 
('explode') on the close approach of a possible predator. This gives a chance 
of survival for at least part of the brood, but once out of the nest the surv vors 
are vulnerable to chill and to ground predators. In small birds this fear of 
intruders often develops when the primary feathers have emerged about 6 mm 
from their quill sheaths - a stage many passerines reach at about 9 days. 
The young of hole-nesters do not rend to 'explode' until solnewhat older. 
If a brood becomes accustomed to handling, for instance, if you weigh rhem 
daily, they lose much of this fear reaction, but nestlings should not normally 
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be handled after the young are partly feathered. Therefore, inspect large young 
cautiously from a distance. 

If  you accidentally cause an 'explosion', quickly gather the young, keep 
them together, and replace them gently hut firmly in thc nest cup, the smallest 
on t o p  (:over them with your hand or a handkerchief. Give the nestlings 
time to settle, and withdraw the cover smoothly. If thry leave again despite 
this, you will do  more harm than good by staying; the more the parents 'scold'. 
the more the fledglings will scatter, and perhaps get lmt .  Fledging ground- 
nesters (e.g. ducks and waders') leave the nest before they can fly, hut  they 
arc adapted to survive. 

Kirk of prcciiltion: People often fear that they may increase predation 
by leaving a track or scent trail t o  nests, but in Britain a two-year investigation 
showed that nests visited fiequently in bushes, hedges end thick undergrowth 
had a similar success rate to others left undisturbed between laying and fledgling. 

Obviously you must not inspect a ncst while a predator is nearby and 
can watch you. A commoner danger is that, if you llush a parent and it does 
not return immediately, rhe nest rcmains cxposed to searching predators. 

Although natural predators do not seem to be assisted by tracks, children 
are, and so try not to make tracks, and cover up  any traces of your visits. 

In case parent birds are watching, approach nests casually, as if by 
chance, rather than directly or deliberately. Birds are then likely to regard 
you as harmless (much ac they would a passing sheep), nor as a predator 
intent on robbing the nest. Never give a sitting bird a sudden (right, as this 
might cause it to desert. Therefore, as you approach try to see if a parent 
is sitting; a bird crouching low on a nest above eye-level can very easily be 
missed. Occasionally, in dense cover, if a bird returns and only then sees 
you examining its nest, it may he so startled as to dcsert. Therefore. keep 
vourself in view while making the inspection. Never take an entire clutch 
or brood away from the nest because a bird is much more likely to desert 
if it returns to an  empty nest. 

BE CAREFUL N O T  TO ENDAKGER YOUR OWN LIFE O K  LIMBS! 

Filling in Nest Record Cards 
I. RECORD FACTS ONLY: MAKE Nil  ESTIMATES OR GUESSES. 
2. Use a separate card for each nesting attempt - staple two cards together 

if you run out of space, and mark each with your own reference number.  
If a nest is used more than once use a separate card for each attempt and 
cross-reference the cards. 

3 .  For  visits on which you note no major change ie.g. eggs hatching, nest 
deserted), show the dates under Remarks. 

4. Use an ink that will not smudge, and please print clearly. 

instructions 
( 1  1 Ohwrocr - Glve your name. If the nest 1s recorded by a friend, please 

add your own name. Please p t t  your address on  at least one card 
each year. 
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(2'1 Ohs  (,'mi:, -- Ohscr\rcr'\ code number - plcasc Icavc blank for allocat~on 
of a pcr\onal retercrlcc number. 

f 3) ,Specie s Record rhc common or Latin name of the  species --add subspecies 
if relevant. See (21 )  Ori~io~tw c!f nerr tor dealing with parasitised ne5ts. 

(4) Sp. ('ode, - Species code -- please leave blank for allocation of a species 
and subcpccies reference number. 

(5) I.oc.ulir\~ -- Give a locality that p~npoints  the area in which you made 
thc breeding record. (;ivc distance and approximate dirlxtion to !he 
ncarcst town clr geographical feature. 

(6) Alrirridc -- (;I\.(: the apyroximetc altitude above sea levrl in metres 
( I00 ft = 30 mi.  

(7) I . ~ I ~ I I I I ~ C  C.+ I.o?rgirlid~ -- -Ti) locatc the position of the hreeding record 
accurately please give latitude and longitude coordinates to the nearest 
minute. Note that the (:hathams are in the Western Hemisphere. 

(8) Huhir~rr -- Place a cross in the square that most appropriately describes 
the general area where the bird is living. Fur example, if a Blackbird 
nested in a clump of apple trees in the garden of a country house 
thi, would be best placed as farmland rather than horticultural or 
residential. 

(9) Sirr - Place a cross in the appropriate square and briefly describe :he 
site, e.g. macrocarpa shelterbelt, cabin of moored boat. 

(10) Htighr of ~ . . s I  - Record the height above ground t o  the nearest metre. 
( I  I )  Heghr o/- ncsr p l ~ t z r / ~ . l i f f / s r r ~ ~ ~ ~ ~ ~ ~ r t ~  -- Record thc height of the plant, cliff 

or structure (e.g. building) that the nest is in. 
(12) H&hr (!/ rdlrsr vqr>/orion o 7 ~ r  wtsr - Record this whenever the nest 

is in or under vegetation. 
(13) (;I~YIPYU/ ,VOICS - Record information ~ u c h  as hand numbers, egg dimensions, 

\vei,ght\ and ccrlour, anv u n ~ ~ s u a l  features of the nest, e.g. type of 
construction or nest material\; note the presence of parasites such 
as fleas or mites. Note also :my cuckoo parasitism or host species, 
and the presence of any helpers at  the nest, i.e. three or more birds 
attending the nest. 

(14) Oh.sr~r~w'.s Kcferrmr No. - lJse any system of numbering to keep for 
vour own notes. 

(15) KcJ N o .  of clrhtlr ncsrs of sutw prir  - I'ut down your own ohserv~:r's 
ref'rrence numbers of previous nests of the same pair in the same 
season. 

(16) I h r r '  -- Record this at each visit. 
117) Time - Use the 24 hour clock, e.g. 5.30 p.m. = 1730h. 1)on't correct 

tbr N% Summer Time - that will be done later by computer. 
(18) Egg' - Record the number of eggs known to be in the nest. Make no 

guesses, but if you know that eggs were present but  you coultln't 
count them. mark this column with a tick. 

(19) Young - Record the number of young in the nest. If you know that 
young were prescnt but you couldn't count them, mark this column 
with a tick. If  any were out of the nest, note them in the Remarks 
column. 

(20) Hzrrl on - If a b ~ r d  wa? slttlng or flwhed from the nest, enter onc of 
these  code^: Y = unknown \ex, M = male, F = female If a h ~ r d  
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was not on,  N unless you determined that the egg\ were 
W = warm or  C - cold. 

(21) Agt7 I J ~  .vciuri,q - l t  is important to rccord thc age ac it helps a ~ ~ a l y s t s  
to deduce the date of laying and tc, calculate \uccei\. Record the 
age in days, if known, or use caregoric\ \hewn or1 thc card to help 
to age neqtlings. It'you knou- thc age precisely, pleaw note eye condition 
and wing feather ,grou.th in the Remarks column a5 rhic information 
will help to age !hose chicka In other nests whew : ~ g c  was nor acc:lrately 
known. 

(22) i i twizrkr  - Note anything special a t  each visit, c.g. s t q e  of nest 
construction, wcighti of chicks, rc&\oni h r  eggs o r  !-oung failing if  
the whole nest didn't lhll ic.g. 1 egg hroken). 

(21) Oirrc,~mc~ ofnesr - Put a crm? in the hox thar ilc.;crihcs the fare of' the 
N C I .  A SUCCCSS(III nesr 15 ckfinccl as having at Ica\t one chick leave 
succe5sfully. Of' four eggs, lor cx;iinple. threc may hatch and only 
one chick leave. If the dates of your last two vicits to the nesr were 
so far apart that you  can‘^ dctcrrnir~c whether the nest was cuccessful, 
mark the box 'F,vidcnce incondusive'. It '  the ncrt was srill occupied 
at your final visit, put a cross in the box -Observations not continued' 
unless the chicks were 'Ready to leave', i.e, you judged them capable 
of fluttering away. 
If a nest fails, it is usually obvious whrch box to mark, but sometimes 
you have to rnark more than one box. For instance, if d Blackbird 
nesr contained threc newly hatched chi&\ on one visit hut only one 
dead 'injured' chick thc next clay, mark both 'Ynung gone' and ' b u n g  
injured'. T h e  catcgory of 'Young injured' is uscd mostly for when 
you find remains of'yourig eaten by predators. 
l ' h c  'Other' category could include such events as the adults dying 
or  the nests parasitised hy cuckoos. IF a pair of Grey Warblers raises 
a Shining ( k k o o  chick, their own nesr has Failed, even though they 
have successfully raised the cuckoo chick. In this example, use separate 
cards for Grey Warhler and Shining (hckoo.  with cach suitably cross- 

Bird colonies 
It is often valuable to  sclect a few nests In a colony and visit the same 

ones on a subsequent v i ~ i t ,  but if you \isit a bird colony and cannot follow 
individual nests, use a '(:olonial Nest Rccord (:ar~i '  '1-!-zit card3 are designcd 
to record a S I N G L E  V I S I T  to the nests of'a SIn'<;L-E SPE(:IES. In  mixed- 
species colonies, use a separate card for cach species (hut cross-rekrencc them). 
Normally these cards are used for casual ~.isirs to seabird colonies and the 
colonies of shags, herons and some waders. 

HUGH A.  ROBERTSON, Ecok~qv Dinusion, DSZK. I ' ~ I T ~ I P  Biq, L ( i i o ~ r  Hutr 



SHORT NOTES 
Hybrid parakeet on mainland 

On the afternoon of 26 November 1985, during a bird survey of F'ig 
Rush State Forest c. 55 km south-west of Nelson, I pla:yed taped calls of Yellow- 
crowned Parakeets i(~vunorurnphus uzcriccp~ uuriceps) along a road through native 
forest characteriscd as hard beech/ red-silver beech (Noth~fi(gus iruncutu/ ,V. 
fusca - N. menziesii) (D Hunt, pen. comm.). One bird responded, calling 
and flying into the top of a large beech and then down to a dead tree 10 
metres above the ground and about 30 metres from mc. Observing it for several 
minutes in excellent light with 7 x binoculars I noted the following: crown 
red abovc bill grading into orange by three-quarten of the way back, Iiist 
quarter yellow; a patch of red in front of the eye joimng the red of the crown, 
a spot behind the eye distinctly orange (both sides seen). Other plumage features 
noted were blue on the wing coverts, rump patches either red or orange (r~ot  
seen clearly) and a general green colouring as in Yellow-crowned Parakeets. 
A visit to this site on 22 November 1985 had elicited responses from tluo 
birds clearly identified as Yellow-crowned Parakeets and this bird appeared 
similar in size to the smaller of these. In responding to the tape it came d w ~ n  
lower than they did. 

It  is considered that this bird must have been a hybrid between the 
Yellow-crowned Parakeet and the Red-crowned Parakeet (Cvunorurn~1zus 

\ .  

n(~naeze/undiue noi.~ueze/undiue) and most resembles a first cross hybrid betwc,en 
the two - sharing features of the head colour of each species (R. H. Taylor, 
pers. comm.). Hybrids have been observed on the Auckland Islands and on 
Mangere Island in the Chathams, where they showed considerable variation, 
including individuals that were clearly 'closer' in plumage t o  one or other 
species than this bird ('Taylor 1975). Veitch (1979) observed a male Yellow- 
crowned Parakeet sharing a nest with a female Red-crowned Parakeet on Little 
Barrier Island, but it is not known whether young were reared. However, 
although aviculturists will hold some hybrids, there are no apparent recol-ds 
of hybrids in the wild on the mainland. 

Different habitat preferences and ecological differences normally kcep 
the two species from hybridising in unmodified habitats (Taylor 19P5). 
Suggested factors leading to hybridisation on Mangere Island were a highly 
modified environment conferring no survival value to parental forms over 
hybrids, together with low numbers of colonists of each species (Taylor 19i5). 
Similar factors could well be involved in the Nelson region. Firstly, much 
of the region's original lowland forest cover has been removed and the area 
of this observation is typical of the pattern of vegetation remaining. It was 
within a block of c. 2200 ha of native forest (at 590 rn altitude a.s.1.) bounded 
to the north and west by c. 3500 ha of exotic plantation forest (mostly Piaus 
rudiutu) and to the south and east by farmland except for a narrow strip 2- 
3 km wide connecting to a further larger area of beech forest. Secondly, recent 
surveys have shown that one of the species, the Red-crowned Parakeet, occurs 
in only very low numbers in the region. Bull et ul. (1985) list seven records 
for the Nelson Province 1969-79, one in Nelson C ~ t y  in 1971 and probably 
an escapee, two at Nelson Lakes on Mt Robert (one of which was doubtful 
- M. Clarborough, pers. comm.) and four in Mt  Richmond State Forest. 
NOTORNIS 33: 58-62 (1986) 
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During my involvement in a bird survey of Nelson Lakes National Park (Butler, 
in prep.) the 43 parakeets identified to species were all Yellow-crowned, as 
were the five others seen to date in Big Bush. This was the only species observed 
at M t  Misery, Lake Rotoroa, during ten recent ycars of bird surveys by DSIR 
Ecology Division, Nelson. The  one known recent sighting of a Red-crowned 
Parakeet in the region was made by the author in beech forest on the east 
side of the St Arnaud Range in the Cpper Wairau, Marlborough, on 18 
September 1985, a single bird accompanied by two Yellow-crowned Parakeets. 

It is considered that Red-crowned Parakeets now occur in such low 
numbers in the Nelson region (note: littlc information available for North- 
west Nelson Forest Park) that some interbreeding with Yellow-crowned 
Parakeets is a likely consequence. A significant purc-brcd population of Red- 
crowned Parakeets has yet to he found here. 

I am grateful to Rowley Taylor tor h ~ \  comments on tlu\ note. 
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Second record of a Manx Shearwater in New Zealand 
On 25 January 1985, Mrs H.  A .  ' h inyson  ti)und a decaying medium- 

sized shearwater on Waikanae Beach, Wellington west coast, after several days 
of strong northwesterly winds. 'l'his bird was later icientificd as a Manx 
Shearwater (I'ujjinus p. pujjinus). Comparisons wirh skins in the National 
Museum confirmed the identification (J A. Bartlt., M. J .  Imber, A. J .  D. 
Tennyson). 

Description 
Many feathers from the head, neck and inner wing were missing. 

Otherwise the plumage was fairly completc. 

Heud und body: Forehead, back, scapulars, rump and remaining crown, nape 
and hindneck feathers sooty brown. Breast, belly, flank and remaining throat 
feathers white. 

 wing.^: Upperwing coverts, secondaries and primarica awry brown. Inner vanes 
of primary undersurfaces somewhat silvery. ITnderwing coverts white, except 
for the conspicuous dark feathering along the leadmg edge, wide\t at the elbow 
region and poorly developed past the ca~pal jolnt. Some dark ciusting of the 
greater-underwing-coven tips. I.ong axillarks white with pointed tips, 
terminally black for 2 cm, nearly reaching the trailing cdge of the wing. Shorter 
axillaries white with black tips. 

Tuil: Upper tail-coverts and tail feathers sooty brown. Exposed under tail- 
coverts mostly with black on outer vane, some with a dusting on the inner. 
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Kinsky 81 Fowler (1973) suggested that Manx Shearwaters may associate 
with flocks of Fluttering Shearwaters (P. gavia) while in New Zealand waters. 
From 1985 Beach Patrol Cards so far received (R. G.  Powlesland, pers. comm.) 
there is no evidence of any unusual seabird species being off the Wellington 
west coast at the time this specimen was found. However, low numbers of 
at least six shearwater species were found. including Fluttering Shearwaters. 

Manx Shearwaters closely resemble Flutterirg Shcarwaters and Hutton's 
Shearwaters (I1. hrror t i ) ,  an3  New Zealand beach specimens may easily he 
confused. A useful table for distinguishing betwccn thesc species is prcsented 
by Kinsky & Fowler (197'3). Features most helpful in distinguishing this 
specimen from Fluttering and Hutton's Shearwaters were 
(a) Relatively white underwing, 
(b) Extensively black-tipped white axillaries, 
(c) Exposed under tail-coverts with lateral black bars, and 
(d) Longer wing and tail measurements. 

The record has been accepted by the O S K Z  Rare Birds (:ommitree, 
with whom a report and photographs are filed. I am grateful to J .  A .  Bartle, 
J.  F. M .  Fennell, M. J. Imber, R. L. I'aln~a, It. C;. I'owlcsland and J .  Warhani 
for their help and encouragement, and to I .  A .  Kartlc for his comments on 
and modifications to this note. 
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Occurrence of disease in Tui 
During a study on the behaviour of colour-banded l'ui (l'ro.s~h~waderi( 

no~ueseelandiue) on Auckland's North Shore during 1984 a number of 
unexplained Tui deaths occurred. In July and August 1984 two banded Tui 
were found dead below trees where they had becn feeding. Ko obvious cause 
for death could be found in hirds of otherwise good condition ((hlwyn Smith, 
veterinary surgeon). At the end of November, a Tui rescued from a cat in 
Beachhaven, Auckland, was found to be suffering from some disease, the 
symptom being inability to perch firmly, reluctance ro fly, and wing s h a i n g ,  
head flicking and, later, clouding of the eyes. 1;our more cat-killed banded 
Tui wcre reported between August and November 1984, one froni the 
Whangaparoa Peninsula and three in Rirkenhead, Auckland. 

During the same period two Tui wwcre found unable to fly by the rlinger 
on Little Barrier Island. One of these later died, and one seemed to recover 
and was released. 

Further reports of similar symptoms and deaths came in from Birkdale, 
Coatesville, Whenuapai, Titirangi, Hillsborough and Remuera, all within 30 km 
of Auckland. In  three of these instances the Tui, which was feeding, suddenly 
dropped to the ground and then convulsrd or appeared partly paralysed. The  
symptoms common in sick birds were inability to fly or perch followed by 
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twitching or paroxysm and breathing difficulty with excess mucus in the throat 
and nostrils. One banded Tui in Birkenhead had the initial symptom:; of 
breathing difficulty and clumsy flight during July and August 1984 but has 
since fully recovered in the wild and is still healthy to date (October 1985). 

In December 1984 a fledgling was received from Sunnyvale, Auckland, 
with all the typical symptoms of paralysis, excess mucus and breathing difficulty. 
Shortly after death this bird, together with two further fresh and two frozen 
Tui also suspected of disease, was sent to the Whangarei Animal Health 
Laboratory for investigation. 

The specimens were received by M. P. Kearns (District Veterinary 
Officer) and exami~ied by J.  Sutherland (Veterinary Clinical Pathologist). J. 
Sutherland reported that, in two of the fresh specimens, large spirochaetes 
(15-25 mu long) were found that were morphologically consistent with Borreliu 
spp. (probably B .  u ~ m r i n u ) .  Both these birds had congested livers and mucus 
in the intestines. In the two frozen specimens no spirochaetes were found 
but both had congested and distended spleens and livers and one had mucoid 
hyperplasia in the small intestine. The symptoms and post-mortem appearance 
were consistent with avian spirochaetosis. 

Avian spirochaetosis caused by the spirochaete Borreliu unserinu has 
not been identified in New Zealand before (M. P. Kearns, pers. comm.) but 
is known in Australia (Seddon 1953). Borreliu is a blood parasite requiring 
a vector between hosts (Hungerford 1969). The usual vector is the fowl tick 
(Argus persicus) but this tick does not occur in New Zealand (Kearns, pers. 
comm.). However, Culev mosquitoes have been known as carriers of the 
spirochaete (Zuelzer 1936) and can act as true carriers in much the same way 
as the fowl tick. The red mite Dermunyssus uvium has been shown to be an 
effective mechanical vector (Hungerford 1937, Hart 1937) and probably any 
bloodsucking insect may mechanically transmit the disease (Hungerford 1969). 

It is not known whether the spirochaetosis found in Tui is specific or 
can occur in other avian species nor whether it is endemic or, if not, wherher 
it is a recent introduction or has been in the population for some time but 
unidentified. 

I am grateful for the help of officers of the Ministry of Agriculwre 
and Fisheries, in particular M. P. Kearns and J. Sutherland for identifying 
the cause of disease and providing relevant literature, and to the Auckland 
Bird Rescue Organisation and the public of Auckland for their reports and 
specimens of Tui. This report was prepared during a study with the University 
of Auckland. 
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*Syn. Borreliu unsrrinu 
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REVIEWS 

The technique of bird photography, by John Warham. 4th edition. Focal 
Press. 

What a wealth of information this book contains. It  is large, nearly 
300 pages, and covers almost every aspect one could think of for using both 
still and movie cameras. When I began to photograph birds seriously, I bought 
a copy of the first edition of this book and was impressed then with the 
information given. This latest edition, completely rewritten and reillustrated, 
must surely be the most comprehensive book available on this topic. It has 
about 30 colour plates, 60 b/w pictures and 70 very useful line drawings. 

Besides a thorough coverage of the basics such as cameras, lenses, 
accessories, hide construction, nest photography, use of artificial light, details 
are also given of 

Photography for the field ornithologist such as time-lapse techniques, bird 
census work, food analysis, and behaviour 
Planning the shooting and editing of movies 
Expedition photography; what to do in the tropics, in polar regions, deserts, 
swamps, and so on. 

A chapter is devoted to the history of bird photography, and for those 
interested in entering their best bird pictures in photographic salons there 
is a section on birds as pictures. Perhaps in more than any other field of 
natural history photography, the cameraman concentrating on birds is most 
likely to disturb his subjects and their environment. A chapter on ethics covers 
this important aspect. 

Naturally, this book is not aimed pr~marily at New Zealanders, as shown 
by the appendices covering British birds for which you need a permit for 
photography and a guide to photographing British birds at their nests. The 
data in these appendices applies to several New Zealand species also. A valuable 
reference list is given to books and papers quoted in the text. 

The bulk of the book covers those aspects the average bird photographer 
needs most to know. Over 100 pages are about stalking birds, birds on the 
wing, filming birds in flight, use of baits and lures, remote control, nest finding, 
placing of hides, "gardening", working single-handed, stills and cine together, 
automated nest photography, pylon hides, combating wind, photographing birds 
underground, electronic flash at night/ in daylight/ in the rain, and so on 
and so on. 

After 20 years of bird photography in New Zealand and in the tropics, 
I found myself nodding in agreement on almost every page and thinking "I 
wonder if the beginner will realise just how useful that information is?" This 
book is excellent, comprehensive and thorough in its coverage; the fruit of 
a lifetime in the field with a camera. I highly recommend it. 

Don Hadden 

The birds and bird lore of Samoa, by Corey and Shirley Muse. 156 pages, 
70 col. ill., maps. Sponsored by National Audubon Society. Pioneer Press, 
Walla Walla, Washington 1982. (Copy in OSNZ library). 

NOTORNIS 33: 63-65 (1986) 
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The authors have set out not just to provide a guide to all the birds 
of the Samoa archipckgo but also to incorporate the bird lor(:; the stoi.ies, 
legends and proverbs of the Samoan pcople. I found that these stories, 
interspersed throughout the text, enhanced the book's value and made delightful 
reading. No doubt the life-lister dashing from one Pacific island to the next, 
ticking off the various endcrnics, would ignore thesr: fascinating tales, but the 
visitor who wants an appreciation of how Samoan people view their birds 
will get useful background information from these legends. 

The bulk of the text deals with the birds under thc headings of Seabtrds, 
Migratory Birds, Waterfowl, Marsh and I,andbirds, antl Accidental 
Occurrences, together with legends and proverbs. Appendices cover suggestions 
for successful birding in Samoa, the language, a checklist of the birds, footnote 
citations, and a bibliography. The section on birding deals well with the rleed 
for the inquisitive birder to respect local customs  hen away from the main 
tourist areas. Anyone who has lived in thc Pacific wo~uld endorse the comments 
made. 

Each bird is described, its breeding is commented on, and somer~mes 
we're told where best to go to see it. The treatment seemed inconsister~t at 
times. For example, the "Common Tropicbird" (Phuethnn uerhwus), a dubious 
record, is given a heading in the text and listed in the checklist but the sightings 
of Peter Child (Norornis 26) of thc Little Tern and Siberian Tattler are omrtted 
or mentioned only in passing. With few birds to deal with, the authors could 
have included everp species given in the literature and simply commented 
on its status. Thus, the unconfirmed sighting of Cattle Egret in American 
Samoa, as well as Child's observations, would rate a mention, and the c.arly 
records that now appear to be errors. 

An intriguing entry for New Zealanders i:i the paragraph about an 
Aprcrvx: ". . . smaller than the New Zealand Apteryx but resembles ~t in 
other respects . . ." a quote from an 1897 book by S~.air. 

The authors' love of Samoa, its birds and its pcople is obvious throughout 
the book. It is not just a stark field guide. It  is a very good field guide and 
so is warmly recommended. It  will also appeal to those with an intere,;t in 
the peoples of the Pacific antl the special role of birds in their cultures. 

Don Hatlden 

SAOS Checklist of Southern African Birds, edited by P. A. Clancey, Sigma 
Press, Pretoria, 1980. 

In these somewhat out-of-joint times, bigots are apt to ask "Can any good 
thing come out of South Africa?" For ornithologistr: the answer is an emphatic 
"Yes". This hefty and forthright Checklist reflects both the breathtaking variety 
of birds over a vast subregion and the hard work and :scholarship of the members 
of the SAOS Committee. 

Name almost any family or tribe of African or Eurasian birds from 
eagles to sunbirds, from bustards to barbets and bulbuls, from cicon~a to 
cisticola, and the chances are that, in the great land-mass covered by this 
checklist, it is represented by many species or subspecies, resident, migratory 
or both. Then there are the notable oddities, such as Ostrich, Bateleur, Secrttary 
Bird, Promerops. A veritable gallery of bee-eaters, klmgfishers, hoopoes, rollers, 
louries, starlings add brilliant colour, all iogically catalogued, reduced to 
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trinomials and with a concise note on their known distribution, supported 
most helpfully as the need arises by a map. Nor, of course, are the "little 
brown jobs" neglected. Anthrts niiuwrsc.c~IunJii~r is represented by eight subspecies 
and earns a map (p. 231). It is also worth noting that it has to compete with 
nine other species of pipit. 

By contrast, New Zealand's remote insular avifauna makes a very modest 
showing. Only at sea with all our penguins, tubenoses and cormorants do 
we remain hard to beat. The  long Hypothetical List suggests that South African 
ornithologists still have much to learn about their oceanic migrants and visitors. 
How satisfying, incidentally, to see (,'urhctru~ru not Srercorurizts used for the 
generic name of the big austral skuas. 

All worthwhile checklists contain some curious scraps of information. 
That wayward nearctic sandpiper, ( X i d r i s  f~iscicollis, is on both the SA and 
the N Z  lists. But the only one so far recorded in South Africa (p. 365) became 
a victim of botulism at a sewage works near Cape Town. Does this sound 
a warning for coprophilous birdwatchers 011 the Auckland Isthmus? 

Just as on the football field Springboks have proved that they can run 
straight and kick goals, so the team which compiled this checklist has mastered 
a vast subject and revealed a meticulous attention to detail. Is it churlish to 
point out that on p. 298, epomorphu should be epomophoru? The  Royal Albatross 
is the 'epaulette wearer'. Even if we remember the ancient adage Bx Africu 
semper uliquici novi, the SAOS Checklist of 1980 will be an indispensable tool 
for very many years and not without significance tor serious N %  ornithologists. 

R.R. Sibson 

Contr ibut ion a 1'Etude d e s  Oiseaux d e  ~ o l ~ n e s i e  Orientale,  by 
L > . T  Holyoak and J.-C. 'Thibault. Memoires du Museum National d'Histoirc 
Naturelle, Series A, Zoology, Vol. 127. 1984. 209pp., maps. Available from 
La Bibliothcque centrale, Museum National d'Histoire Naturelle, 38, rue 
Geoffroy-Sainte-Hilaire, 75005 Paris. 

Anyone contemplating a birdwatching trip to the eastern Pacific, from 
Samoa eastwards, should get a copy of this book. 

7 .  

I his modest publication, printed on non-glossy paper, is the most 
valuable guide to the birds of these areas at present available. 

Not only does it give distribution maps and specific island information 
as to what bird is on what island, but it also gives early records, many of 
which go back to Captain Cook. 

The book does not contain illustrations of the birds but gives adequate 
descriptions as to size, colour, song and habitat. As such it could be described 
as an elaborate checklist. 

Already, as with most publications, it needs updating as it does not 
record the Red-vented Bulbul (Pycnonotus cufer) on Tahiti or Moorea or the 
Zebra Dove ((iropeliu scriuru) on Rorabora. However, these introduced species 
on these islands do not constitute a serious omission. 

The  only problem with this book for many New Zealand birders is 
that it is in French. Nevertheless, it is well to take the time and translate 
it for its value is immense. 

Stuart Chambers 



OBITUARY 

CHARLES ARCHIE D'ARCY BLACKBUKN 
1899-1984 

When Archie died on 6 December 1984, the Society lost yet another 
of its long-serving octogenarians. Archie was born in Hamilton in 1891) but 
the family moved to Gisborne and it is with Gisborne that his name is especially 
associated. He received his early education at Gisborne Boys' High School 
of which he was Dux in 1916. His chosen career took him to Duntroon Military 
College from 1917 to 1920. The change of scene and the teasing variety of 
Australian birds in comparison with those of his native land conspired to turn 
him into an ornithologist. He returned to New Zealand in time to become 
a Foundation Member of the Forest and Bird Protection Society. In 1922 
he resigned from the Army to qualify as a chartered accountant. 
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The outbreak of World War Two saw him smartly back in uniform, 
commanding the 19th (Wellington) Infantry Battalion. He saw active service 
in Greece and Crete, was mentioned in despatches and earned a decoration. 
Back in New Zealand he commanded the First Army Tank Battalion and rose 
to the rank of Colonel. Forty years later he was one of those New Zealanders 
selected to revisit the scenes of historic battles in the Eastern Mediterranean. 

In 1955 Archie succeeded in landing on some difficult islets off the 
East Coast and his resultant article (Notornis 7: 15-16) put an unrecorded 
gannetry on the map. After his retirement in 1958 he was able to devote more 
time to fishing, bird-watching, the exploration of offshore islands and trips 
to wild Australia. From time to time on the mountain streams of Hikurangi 
he was able to pursue Blue Ducks and trout at the same time. 

Because Archie combined an observant eye with a ready pen right to 
to the end - his letters were written in a neat disciplined copperplate - 
he produced a steady stream of articles, notes and reviews which illuminate 
the essentials of field ornithology in New Zealand. His study of North Island 
Fantails in a garden, Muttonbird Island's Diarv, Codfish Island Fernbird, 
reports on insular avifaunas, such as Codfish, Cuvier, Fiji, show the breadth 
of his vision and the depth of his understanding. His wide Australian experience 
and discerning eye enabled him to add Satin Flycatcher (1963) and Black 
Falcon (1983) to the New Zealand list. 

In  collaboration with the Wildlife Service he visited numerous offshore 
islands, playing a leading part in the surveys which led to the successful transfers 
of Saddlebacks from Hen to Red Mercury and Cuvier Islands, a bold concept 
and experiment which triggered a new development in the salvaging of rare 
and endangered species. As President of the Society from 1960 to 1968, and 
a member of the Fauna Protection Advisory Council, he was in a position 
to back his judgement with authority. It  is now difficult to recall a time when 
he was not also the Society's assistant editor and unofficial liaison officer with 
Te Rau Press. He was suspicious of the direction of some recent research 
which talked glibly of 'strategies' and 'time-budgets'. 

Archie found ornithology an ideal hobby which presented a challenge 
and helped him to face, with cheerful fortitude, the illness which assailed 
him during the last quarter of his long life. For his many services the Society 
in 1982 honoured him with the Falla Memorial Award. 

He is survived by his wife, Mollie, and a large family of children and 
grandchildren to whom the Ornithological Society gratefully extends the 
warmest sympathy. 

R.B.S. 



OBITUARY 

HELEN OLIVER 
1904- 1985 

Helen Oliver died on 8 Novemher 1985 at the age of 81. Younger members 
will not realise how much the Society owed to her. During the peric~d of 
rapid expansion she acted as Assistant Treasurer in 1951 and 1952, as well 
as taking part in banding activities. 

Born on 12 March 1904 of a well-respected Wairarapa farming family, 
Helen Laing, as she was, attended Solway College in Masterton, being Dux 
in 1920. After an office career she attended the Library School for a year 
in 1950 and became a librarian in the Masterton Public Library. She ,;pent 
some years overseas: in the U.K. in 1937 and 1969., and in 1955 tracing family 
history: in the Himalayas (1945), and during the war with the Ministry of 
Supply, the Middle East, of which she used to rccount many lurid tales. In 
1956 she married Dr W.R.B. Oliver, Director of the Dominion Museum, and 
further cemented her interest in ornithology. After he died in 1957 she joined 
the Wildlife Division of Internal Affairs and was again involved in li,xary 
work. 

Her greatest contribution to ornithology was the compilation of the 
Annotuted Index ro Some Early Neal Zeuland Bird Lireruture :1968, Wildlife 
Pub. No. 106, Dept. Int. Aff.). I am riot aware that this has ever been reviewed 
but it is a 222 page (plus x) bibliography of important ornithological literature 
from 1843 to 1900. Every mention of species is indexed (with a precis t'f the 
information) from ten works, including G.R. Gray's Lisr of ltirds . . . with 
their S-ynonyms (IN Dieffenbach 1843, Truvels in .New ZeulanJ); Cutalo,kue of 
the Birds of Ne7u Zeaiand (Hutton 1871); and the Trunsucrions itnd I'rocer dings 
of the New  Zeuland Instirure (Vol. 1-33, 1868-1900). The latter in particular 
contain much information not known about or ignored by many modern 
ornithologists, who would be well advised to study these references. The 
Annotated Index is in four sections: Systematic, Geographic Distribution, 
Subject and Author. There is also a Glossary of the meanings of the scientific 
names. The work may be regarded as extremely accurate as every entrlr was 
checked by Sir Charles Fleming or the late Sir Robert Falla (and the Glossary 
by R.B. Sibson). 

Helen Oliver was an active member of the Royal Forest and Bird 
Protection Society and members of the Wellington group of the Ornithological 
Society will remember her participating in many of their field outing:, and 
evening meetings. 

J.M.C. 


