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A NOTE ON THE
TECHNIQUES OF BIRD PHOTOGRAPHY
By M. F. SOPER and G. ]. H. MOON

With an Introduction by the President

Many members of the Society have acquired a deep resentment
ol the bird photographer who regards his or her picture as of paramount
importance, regardless of the welfare of the bird and its nestlings.
Many cases of desertion and disaster through the actions of bird
photographers have become common knowledge: disasters to Gull and
Tern colonies, and desertion or predation in the case of Banded Rail,
Pigeon, Harrier, Morepork, Silvereye and Fantail are some that come
to mind; and how many other cases must go unrecorded ! Unnecessary
disturbance of Gull and Tern colonies, and remaining too long in
the area so that chicks and eggs become destroyed by the sun, have
been the cause ol severe losses in these species; and the opening up of
nests by removing essential cover, the continued use of flash at close
quarters, and the improper use of hides, have been causes of desertion
or predation in many individual nesting specices.

The subject of disturbance of birds by photographers came up
for discussion when M. F. Soper, G. J. H. Moon and I were together
on Hen Island in November, 1965. These two experienced and highly
skilled hird photographers thereupon agreed to produce an article
pointing out some of the pitfalls in their art.  In this they endeavour
to show that bird photography is, or should he, an attitude of mind:
they do not attempt in a few pages to instruct the reader in the are,
but rightly point out that a study of onc of the quoted standard
works on the subject is essential. _— AB.

Bird photography today has been revolutionised for the amateur.
Modern refinements of camera design, the increased speeds of colour
films and, above all, the development of light-weight, transistorised,
electronic ftash units have combined to make easy what once was
difficult: no longer is bird photography the back-breaking, time-consum-
ing province of a few enthusiasts. In itsell this is admirable. Anything
that aids or entices us to explore and become aware of our wild-life
heritage is to be applauded. Unfortunately it is hecoming increasingly
evident that nesting birds are being subjected to more interference than
they will tolerate. This is rarely due _ at least, so we hope _ to
calculated impatience on the part of photographers hungry for quick
results but rather to thoughtlessness and carelessness, and an ignorance
of what can and can not safely be attempted. Paradoxical though it
may seem it is possible in these days of automatic cameras and trade-
processed film to wundertake photography knowing nothing of the
mechanical aspects of photography at all.  What is causing concern is
that some people behave as though it were possible to take bird photo-
graphs knowing nothing of the mechanics of bird-photography either __
which is disastrous.

The basic principles of bird photography were laid down many
years ago. They have been well and truly tried and they have altered
little since their inception. In essence they are to upset the bird’s daily



128 NOTORNIS Vol. XIII

life as little as possible and so to arrange matters that the bird comes
or is enticed to a stationary camera. Compliance with the first ensures
that at all times the bird is behaving naturally; with the second that
the results, when obtained, are as artistically pleasing as the photographer
can make them.

Bird photographs today are taken by people who range, in their
extremes, from ornithologists who use cameras to photographers who
use birds. By and large the best bird photographs are obtained by
those with a foot in each camp. The extremists tend either to have
trouble with exposyre and focus, composition and design, or, if “pure”
photographers, to produce technically perfect results of unhappy birds.
The point to be made, I think, is that bird photography is a technique
in its own right __ and should be an obsession. It should not __ as
it is in danger of becoming . be the Sunday afternoon pastime, in a
gull colony, of a camera owner looking for something “ unusual.”

Most bird photographs of course are taken at nests. Not only
is there then the added interest of the young but there is the simple
fact that by and large photographs at nests are the easiest to obtain.
But birds can be photographed at many places and the tendency today
is to make greater use of feeding tables, water holes, food supplies, roosts,
high tide resting-places and baits in an endeavour to portray as many
aspects of a hird’s daily life as possible.

. [M. F. Soper
VII — King Shags at Duffer's Reef, Cook Strait.
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No matter where the photography is planned some method of
concealment will generally be necessary, and for this purpose a “hide”
is used. A hide is any structure in which the photographer can conceal
himself and his equipment. Hides may be made of materials at hand
or they may be prefabricated. The latter is the more satisfactory, for
prefabricated hides are easily and rapidly erected, easily transported and
always available. They allow also the incorporation of various refine-
ments to make the hours inside them more comfortable. But whatever
their construction, they must be rigid and they must be * light proof.”

Most hides are between three and four feet square and about
six feet high. Naturally no bird is going to ignore the sudden appear-
ance ol a structure of these dimensions, and for this reason the hide
must never in the first instance be erected close to or right on top
of a nest. It is true that provided the hide does not flap in the wind,
some birds, after an initial period of suspicion, will return apparently
unconcerned, but these birds are few.

Whenever a hide is erected you must, one or two hours later,
go back and check that the birds are not still disturbed by it; or il the
nest is in the open, e.g. dotterel or stilt, observe the bird from a distance
with binoculars. If the hide has not been placed too close to the
nest, such birds will return to the nest within ten minutes or so. I
they are unduly disturbed, the hide must be removed, or moved much
further away. This is an absolute rule. It is not so essential if the
hide is being used at, say, a high tide roost for in that case desertion
of the roost and the use of another merely upsets the photographic
plans, but it is mandatory in the case of a hide at a nest. Once you
decide to use a nest to obtain photographs then you assume responsibility
for the continued welfare of that bird and its young.

Most New Zecaland birds will accept a hide readily, but there arc

a number that won’t —_ notorious amongst them being the Harrier,
Bittern, Herons and Shoveller, with others such as the Pukeko and
Kingfisher that can be difficule —_ so it is necessary, always, to be

distrustful. Were 1 erecting a hide at the nest of a Pukeko for example
I would put it in the first instance at least twenty paces away and then
over the next three or four days gradually move it closer by halving
the distance cach day.

Never assume that a bird will accept a hide. Tf there is but
the slightest doubt __ and there wil! always be when a species is first
being done __ erect the hide in the first instance at a distance; then
move it closer when the effect has been observed.

At this point I would refute the belief that bird photographers
need the patience of Job. Patience they do not need; what they need
is time. Time to erect hides. Time to return and check that all is
well. Time to move the hides closer. Time to return and check yet
again . . . . and so on. If a photographer ever finds it necessary to
wait long hours in a hide for a bird to return to its nest then there
is something radically wrong with his ““hide.” Exceptions do occur
with such birds as herons with older chicks, which visit to feed perhaps
only at intevals of four or five hours.

Camoufiage of a hide is seldom necessary _ not, at least, from
the point of view of the bird, though it may be useful to disguise it
from the curious eyes of passers by. All the bird is concerned with
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is the sudden appearance of a bulky object, camouflaged or not.
Nevertheless, if camouflage material is readily available I always use
it as it helps overcome the problem of wind. Wind can be a curse.
Infinite pains must be taken to ensure that the hide does not flap:
guy-ropes from each corner, stones around the bottom, uprights driven
firmly into the ground, a weight on the roof, branches stufted behind
ropes encircling the canvas __ all these, plus.any other measures that
present themselves, need to be taken. Never forget that New Zealand
is a land of wind and that the calm present when the hide is erected
is unlikly to persist.

Having had the hide in its final position accepted by the bird
the next stage is its occupancy. At this stage it is often advisable __
and in some instances essential __ to have a second person accompany
you to the hide with the view, after you are quite settled, of ostentatiously
leaving the area and so deluding the birds into assuming that the coast
is again clear. Tt is, for example, obviously quite futile to trudge laden
with equipment across .a wide, open river bed to a hide at an oyster-
catcher’s nest and to expect the oystercatcher to return unconcerned
when, after much ducking in and out, you finally get settdded. What
is not so readily realised is that many bush and scrub birds are equally
as interested spectators of your antics and equally as aware of the fact

[G. ]. H. Moon

VIII — Sharp-tailed Sandpipers at Miranda, Autumn 1966 Breeding dress,
indicated by increased spotting on breast and flanks, is assumed
before they leave for Siberia.
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that you have disappeared into the hide and not yet emerged. Once
established in the hide do not forget that the hide structure will need
pulling tight again to prevent ﬂdppmg., This is extremely difficult
to do smgle handed from the inside of the hide and is, indeed, one of
the most useful services an assistant can do for you.

Most nests will need a certain amount of “tidying up” __
“gardening ” is the term generally employed. In the case of ground
nests such as those of stilts and oystercatchers this is generally simply a
matter of removing a few distracting white stones and straws from the
background; a quite harmless procedure. In the case of nests situated
in dense cover, however, the matter is not so simple. There is a very
rcal danger here of converting ““tidying up” into * opening up,” and
of doing so much that the bird deserts. The guiding principle is to
do as little as possible.  Many nests are impossible to garden and if it
appears that much will need doing the nest should not be attempted.
Quite apart from the risk ot desertion, of attracting predators, and of
letting in so much sunlight that the chicks literally cook, it needs to
be remembered that phom;_,mphs at over-gardened nests are not only
scientifically false but also aesthetically displeasing in that the gardening
is always evident to the trained observer. The more 1 do bird
photography the more [ become aware how important these aspects
are. I now rearely “garden” at all. I much prefer to continue nest-
finding till a nest is discovered that does not require interfering with.

The photographer’s conduct in the hide calls for little comment.
Obviously silence is essential _ at least till he has discovered what
liberties he can take, and obviously there must be no visible movement
(which means that the hide must be pulled tight and that the camera
must be on a tripod not held in the hand!) His method of
leaving the hide however, requires mention. If further sittings are
envisaged it will be wise to prearrange for someone to return after a
given lapse of time. Obviously were the photographer suddenly to
appear from the rear of the hide he could run the very real risk of
demolishing all that confidence on the part of the bird which, over the
previous few days, he had been so carefully building up. He could
well undo a week’s work.

Onc of the major changes in the technique of bird photography
over the last few years has been the use of electronic flash. The flash
is used not so much to stop action —_ indeed the units commercially
available in New Zealand today are too slow for this __ but to provide
light. For this purpose electronic flash is a boon; such a boon in fact
that it is in danger of being abused. The temptation is to use flash
all the time, even when not really necessary. Not only does one then
obtain a number of very artificial-looking results _ for flash has to be
very well handled indeed if it is to simulate natural lighting _ but
it produces the temptation to “flash” the bird every time it arrives
at the nest. The bird is given no respite. It takes very little of this
to produce photographs which, though technically perfect, are obviously
of unhappy birds.

If flash is to be used not only do the birds have to be accustomed
to the presence of the hide but they have also to be accustomed to the
presence of the flash reflectors. Flash can rarely be used on the spur
of the moment. Like all aspects of bird photography flash requires
care and time and planning.
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So much, if very briefly, for the technical aspect of bird
photography. But there is much more to bird photography than mere
technique.  Bird photography is a complex mixture of art, science,
aesthetics, trophy-hunting, “escapism,” and the desire to communicate,
to mention a few of the more obvious ingredients. Above all it is
something that requires honesty of presentation, scientific accuracy and
a sympathetic regard for its subject matter. Without these the final
photograph will satisfy neither its author nor its audience. It is not
suflicient to be knowledgeable about photography (and it is against
such, I suspcct, that O.8.N.Z. members rail most), nor is it sufficient to
be knowledgeable about birds; (indeed, in my experience, the supposed
ornithologically knowledgeable person is often a greater menace than
his more photographically minded counterpart); to undertake the
photography of birds it is necessary to be knowledgeable about * bird
photography,” a skill in its own right and something that has to be
learnt.

For those wishing o pursue the subject there are a number of
books available. Particularly recommended are:__

“Bird Photography as a Hobby” Eric Hosking and Cyril Newberry.
“Bird Photography” G. K. Yeates.
“Bird Photography” John Warham.

In my opinion, one or other of these books is as essential to
the bird photographer as is his camera, tripod, binoculars and hide.

*

SHORT NOTE

ROYAL SPOONBILLS AT MATATA LAGOON, BAY OF PLENTY

On 12/6/66, having learned of the presence at the above wild
life sanctuary of three ‘white herons,’ we sallied forth from Rotorua
to investigate the occurrence.

For a number of years there has been a paucity of Egretta alba
in this region. Our party included two members of the O.S.N.Z,
Wally Broun, his wife, Margaret, Max Black and wife, Muriel. Almost
immediately on arrival we spotted two large white birds, which at first
glance we took to be herons. They were feeding in the water along
the opposite shore, just below the bridge. Their manner of feeding
was quite unlike that of the heron tribe and more akin to that of
Spoonbills (P. regia), and that is just what they proved to be.

As we watched them through 7 x 50 binoculars a Great White
Egret came ‘“out of the blue” and joined the Spoonbills. It also
started to feed in the typical manner of its kind. The mode of stance
adopted by both species whilst feeding is apparently diagnostic. In
the case of E. alba the body slopes downward at an angle of c. 45°,
but with Platalea the body stand is horizontal. However, the Spoonbill
while at rest does assume a more heron-like attitude, as we have
observed in the Manawatu Estuary at Foxton Beach.

This is not the first record of the, Royal Spoonbill from the Bay
of Plenty. In 1961, two were reported from east of Opotiki (Notornis
9, 240) .

— W. ]. BROUN
_ M. J. S. BLACK
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FOOD HABITS OF PUKEKO
(Porphyrio melanotus Temminck)
By A. L. K. CARROLL*

SUMMARY

An examination was made of the contents of 298 Pukeko gizzards
collected between February 1963 and August 1964. Specimens were
from Rotorua, Canterbury and Nelson-West Coast. F¥ood consisted
almost exclusively of plant material, most important in all three districts
being grasses and sedges. Predominant grasses were Poa spp., Glyceria
spp. and dnthoxanthum odoratum; sedges, Scirpus spp., Eleocharis spp.
and Carex spp. All parts of these plants were eaten. Leaves of clover
(Trifolium spp.), seeds of dock and sorrel (Rumex spp.), seeds of
willow-weed (Polygonum spp.) and seed-heads of rush (Juncus spp.)
were also frequently taken. Animal material was sparse. Spiders
(Arachnida), beetles (Coleoptera), flies (Diptera) and other insects
predominated. Earthworms (Annelida), peripatus (Peripatus novae-
zealandiae) , wood-lice (Isopoda) and fragments of lizard and bird bones
were occasionally found. Although grit occurred at all times, a greater
weight was taken in winter and early spring.

INTRODUCTION

The Swamp-hen or Pukeko (Porphyrio melanotus Temminck) is
indigenous to New Zealand. Primarily a swamp-dweller, it can adapt
itself to a variety of conditions; thus, where its habitat has been
modified by drainage and cultivation of wetlands it may be found
foraging on pasture-land or in scrub, though rarely far from water.

Buller (1873) referred to its feeding habits thus:__ “ It subsists
principally on soft vegetable substances, but it also feeds on insects and
grain. By the aid of its powerful bill it pulls up the inner succulent
stems of the raupo, or swamp-reed, and nips oft the soft parts near the
root, holding the object in the toes of one foot while feeding, something
after the manner of a Parrot.” Oliver (1955) reported that its diet
also included such items as fish, frogs, lizards, birds and birds’ eggs.
These observations have been supported by many others. There have
frequently been lively conflicts of opinion about the amount of damage
caused by Pukekos. Acclimatization societies advocate protection of the
birds, whereas many farmers claim that their depredations in pasture,
crops and chicken runs warrant their destruction in areas where they
arc numerous. As a result of this conflict the Department of Internal
Affairs in 1931 arranged for an investigation into their food habits
(Muggeridge and Cottier 1931). Gizzard contents of 63 birds collected
from Auckland, North Canterbury, Southland and Otago were analysed
and the results tabulated. This study indicated that Pukekos were
primarily vegetarians, although the aulitors pointed out that soft-bodied
insect material might remain for less time than plant material in
gizzards, thus giving a somewhat distorted result.

The study was inconclusive as samples were small and their distri-
bution wide. Thus, with the problem not fully resolved, arguments
continued and in 1962 the Department decided that a fuller investigation
was required.

* Research Section, Wildlife Service, Dept. of Internal Affairs, Wellington
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MATERIAL

Birds were collected by Mr. G, Tunniciffe of Canterbury
University and by field stafl of the Rotorua District office of the
Department of Internal Affairs.

Mr. Tunnicliffe supplied gizzard contents preserved in 70 per
cent. alcohol.  These were subsequently washed, dried, sorted, weighed
and  organic material identified. A total of 171 gizzards, collected
between February 1963 and January 1964, were {rom the following
localities: _—  Ellesmere area (59), Bennetts (21), Kaituna Lagoon (12},
Bellast (3), Waimo Lagoon (3), Hurunui River (2), miscellancous (7),
Waimea County (6), Hokitika area (23), Whataroa (3), Ahaura (1),
West Coast unspecified (26) .

Whole birds, frozen as soon as possible after death, were sent
from Rotorua. Approximatcly twelve a month were obtained between
May 1963 and August 1964, The gizzards of 127 of these were examined,
the others being either damaged or empty. Rotorua specimens camc
from:_ Matata (35), Opotiki (32), Tokoroa (11}, Galatea (11},
Kawerau (10), L. Rotorua environs (9), Gisborne (4), L. Rere-
whakaitu  (4), Reporoa (1), miscellaneous (7).

Whenever possible Rotorua birds were taken in approximately
cqual numbers from indigenous habitat and cultivated farmland. Over
the whole year they were collected as follows:__ Swamp (42), Pasture
and Swamp (59), Pasture ([2). The remainder were from unspecified
habitats.

Table 1
PUKEKOS __ ALL BIRDS 1963 - 64
Mean and percentage weights of grit and dried plant material in gizzards

Month Spi:'i;gns mean wgtein gi? tpercent.age wgts meanbié‘i?i:l;:: ;Iz:::i:ige wgh
May 43 7.2 88 1.9 12
June 34 8.5 N 0.9 9
July 38 7.8 Nn 0.8 9
Aug. N 8.0 92 0.7 8
Sept. 35 6.9 9 0.7 9
Oct. 19 51 9 0.5 9
Nov. 16 €.5 9N 0.5 9
Dec. 20 5.7 83 1.0 17
Jan. 23 4.1 72 1.6 28
Feb. " 5.7 86 0.9 12
Mar. 20 5.3 g0 T4 20
Aor. 6 5.0 83 1.0 17
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Tables were prepared to show the frequency of occurrence of
all foods in all gizzards on a monthly basis, these being subsequently
condensed into seasonal occurrences of main food groups in all birds,
expressed as a percentage (Tables 11, TII, IV, V). Grit is expressed
as a percentage of the total weight of gizzard contents of all birds
(Table I). Identification of animals was based on Parker and Haswell
(1940), Powell (1947) and Imms (1947 and 1951) and that of plants
on Martin and Uhler (1939), Allan (1940), Hubbard (1954), Hamlin
(1955), Hyde (1957), Caldwell (1960), Martin and Barkley (1961),
Mason (1964) and on information supplied by G. Tunniclifte.

GRIT

Grit occurred in all gizzards and usually comprised the greater
part by weight of the contents (Table I). Particles varied in size from
fine sand to stones 5 mm. in diameter. As a percentage of total dry
weight of gizzard contents grit increased in winter and early spring,
attaining a maximum of 92 per cent in August and a minimum of
72 per cent in January. Only Rotorua figures were available for a
study of wet weights.  These showed a maximum of 58 per cent in
August and a minimum of 34 per cent in March. The maximum
mean monthly weight per gizzard was 8.5 gm. in June and the minimum
4.1 gm. in January. The mean weight ol grit ingested during winter
and early spring (May-October) was 83 per cent greater than in
November-April. It appears that extra grit may have been nceded for
grinding fibrous vegetative material caten in winter, whereas hard seeds,
such as those of sedges and members of the Polygonaccae taken pre-
dominantly in summer and autumn, would act in part as their own
grinders.

ANIMAL MATERIAL
Seventy-five (25 per cent) stomachs contained animal material,
but, with the exception of four, only in minute amounts. Probably
some was ingested accidentally, e.g. spiders among grass stalks and
heetles at the roots of plants.  Notwithstanding that soft parts of
animals  bodies would soon disintegrate in the gizzard, it was clear
that the significant portion ol Pukeko dict was not of animal origin.

Insect fragments were found in 64 specimens
carthworms in five and bone in four. In threc gi
fragments came from lizards, in the fourth from a

spiders in 36,
zards the hone

Insects.  Most frequently occurring were ground-dwelling beetles
in adult and larval forms, flies adult and larval, grasshoppers and
crickets, water-hoatmen and insect eggs.

Spiders. Two kinds occurred, by far the more common being
harvestmen (Phalangidae). A lew nursery spiders (Dolomedes minor)
and their nests were found.

Earthworms. These rapidly disintegrated in the gizzards but were
identifiable by the presence of setac.
Other animal material was from various sources. Peripatus novae-

zealandiae occurred twice, wood-lice twice, fragments ol a gastropod
shell once and lepidopterous larvac three times,
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Table 11
ROTORUA PUKEKOS 1963 - 64
Number of occasions of eating of plant foods

Season May June([Aug.Sept.|{Nov.Dec.]Feb.Mar.| Total|Total oécurrences
July Oct. Jan, April as percentages
No. of gizzardsg 52 37 15 23 127 100
Seeds
Sedge 30 12 7 17 66 52
Rush 2 7 6 14 29 23
Grass 5 6 14 12 7 29
Polygonaceae 23 9 2 15 49 38
Other dicoty- 12 7 3 9 A 24
ledons.
Yegetative
Sedge and rush Al 25 5 10 81 64
Clover 12 15 4 9 40 N
Grass 30 33 15 16 9% 74
Other Plants 4 3 - 3 10 ‘ 8
‘Table 111

CANTERBURY PUKEKOS 1963 - 64
Number of occasions of eating of plant foods

Season May June|Aug.Sept.|Nov.Dec.{Feb.Mar.|Total{Total occurrences
July Oct. Jan. April as percentages

No. of gizzards 40 24 32 14 1710 100
Seeds

Sedge 5 7 16 2 20 27

Rush - 2 2 1 5 45

Grass _ 8 3 9 3 23 21
Dicotyledons 6 6 9 2 23 21
Yepetative

Sedge .and rush 20 16 23 1 70 65
Clover 15 12 1 1 29 26

Grass 26 15 15 6 62 56

Other plants 4 M 3 - 8 7
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PLANT MATERIAL

Plant material comprised the bulk of Pukeko food at all times.
The monthly mean dry weight reached a minimum of 0.5 gm. in
October-November and a maximum of 1.6 gm. in January (Table 1).
The temporary drop in February was not significant as the sample
size was small. Rotorua data showed no related change in body weight,
state of moult or feeding pattern.

A study of 64 Rotorua birds, for which time of shooting was
recorded showed the greatest mean dry weight of food was taken
in early morning (sunrise + 3 hours), less at mid-day and least in
late afternoon (sunset — 3 hours) see Table VL

Table 1V
NELSON - WEST COAST PUKEKOS 1963 - 64
Number of occasions ol cating of plant foods

Season May June|Aug.Sept.]Nov.Dec,.|Feb.Mar.|Total|Total occurrences
July Oct. Jan. April as percentages

No. of gizzards 23 24 14 - 61 100
Seeds

Sedge 1 1 7 - 9 15

Rush - 6 4 - 10 16

Grass . 2 13 11 - 26 43
Dicotyledons 7 3 4 - 1 23
Yexetative

Sedge and rush 8 11 5 - 24 39
Clover 1 1% 6 - 36 51

Grass 20 19 13 N 85

Other plents 1 1 1 - 3 5

Eight of the eleven morning specimens were shot in summer
when seeds were most frequently eaten; 25 of 29 alternoon specimens
in winter and spring when vegetative material predominated; mid-day
specimens were collected throughout the year. Allowing for possible
distortion of results by unequal sampling, it appears that Pukekos forage
at all times of the day although perhaps less in afternoon and evening.

Seeds and vegetative parts of plants have been listed separately
as it was found that often only one portion of a plant was eaten; e.g.
clover leaves were present in 105 stomachs but clover seeds occurred
in only five. (Tables II, III, TV and V.)

Grasses. These were the most abundant material and many species
occurred in samples from all. three districts. Poa spp. occurred most
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frequently: P. annua and P. {rivialis in all districts, P. pratensis in
Canterbury. Second in importance were Glyceria fluitans and G. maxima
in Rotorua, Holcus lanatus in Canterbury and Anthoxanthum odoratum
in Nelson-West Coast. Grass occurred in 207 (70 per cent) of the 298
gizzards. There appeared to be no preferential selection of grass seeds
as items of food; instead they were always associated with other parts
of the plant. Most favoured portions were the tender stalk-bases,
although often the whole plant was eaten, being snipped by the sharp
beak of the Pukeko into approximately quarter-inch sections as if by
a pair of scissors. Usually only fibrous roots -and occasional leaves
were found entire.

Sedges. Vegetative parts of sedges appeared in 168 (56 per cent)
of gizzards. Not only were stalks, leaves and rootstocks eaten, but the
fleshy tubers, whole or fragmented, were often found to form the
bulk of a meal. Sedge seeds frequently occurred in considerable
quantities. Eleocharis sphaecelata predominated in Rotorua gizzards
and E. gracilis and E. neo-zelandica in Canterbury. Scirpus spp.
seeds also occurred in many gizzards from these two districts:
S. caldwellii, S. medianus, S. lacustris and S. americanus from
Canterbury.  Carex spp. seeds were infrequent in Rotorua and
Canterbury specimens but predominated among Nelson- West Coast
sedges. They belonged to three species: C. testacea, C. virgata and
C. leporina. Other sedge seeds were from Cladium junceum, tound in
eleven Rotorua gizzards and Mariscus ustulatus in four.

Rushes. Seeds occurred in 44 (15 per cent) of all stomachs, five
from Canterbury, 29 from Rotorua and ten from Nelson- West Coast.
In all three districts Juncus bufonius and J. maritimus predominated.
Usually seed heads containing the seeds were taken although vegetative
material was sometimes present.

Clover. Dicotyledonous leafy material found in gizzards was
almost exclusively clover. It occurred in 105 specimens (34 per cent)
and was particularly important in the diet of Nelson - West Coast birds,
appearing in 36 (51 per cent) of the 61 specimens compared with
29 (26 per cent) in 110 from Canterbury and 40 (31 per cent) in
127 from Rotorua.

Willow-weeds, docks and sorrel. In all three districts seeds of
Polygonum spp. and Rumex spp. were frequently taken. Usually these
occurred without vegetative parts of the plants and thus appeared to
have been specifically selected. Vegetative fragments of Rumex spp.
were found twice in Canterbury and twice in Nelson- West Coast
specimens. Rotorua species were Polygonum hydropiper and P. persicaria
in 25 specimens, Rumex acetosella and R. crispus in 24. Canterbury
species were Polygonum persicaria, P. aviculare and P. hydropiper found
in 12 specimens and Rumex crispus, R. acetosa and R. acetosella in four
specimens.  Nelson - West Coast species were Polygonum hydropiper,
taken once, and Rumex acetosella and R. crispus seven times.

Seeds of many other plants were found but their occurrence was
infrequent and usually sparse. Bidens tripartitus seeds were numerous
in six Rotorua gizzards; Stellaria media occurred in four from Rotorua
and one from Canterbury. Ranunculus spp. were found in three Rotorua
gizzards, four from Nelson-West Coast and one from Canterbury.
R. sardous came from Rotorua, R, sceleratus from all three districts and
R. bulbosa from Canterbury,



Carroll FOOD HABITS OF PUKEKO 139

Miscellancous seeds occurring more than once were Taraxacum
officinale (4), Trifolium spp. (5), Portulaca oleracea (2) and Coprosma
sp. (3).

Aquatic Plants. These were found infrequently. Rotorua gizzards
contained Salvinia natans (5), Lemna minor (1) and Zannichellia
palustris (1). Canterbury gizzards contained Potamogeton pectinatus
(3), Zannichellia palustris and Elodea canadensis.

SEASONAL CHANGES IN DIET

These were confined mainly to the frequency with which seeds
were caten. At all times vegetative parts ol grass and sedge were taken
more often than other foods. The incidence of clover leaves showed
a marked variation, being highest during the August- October period
(Table V). As would be expected, seeds were eaten more in summer
and early autumn, with grass seeds predominating in November - January
and seeds of all kinds in the February- April period.

Table V
PUKEKOS _ ALL BIRDS 1963- 64

Number and percentages of occasions of eating of plant foods*

Season May June Aug.Sept. | Nov.Dec. Feb.Mar. Total
July Oct. Jan. April

No. of specimens 115 85 61 37 298
Seeds
Sedge 36(31) '} 20(24) 30(50) 19(51) 105(35)
Rush 2(2) 15(18) 12(20) 15(41) 44(15)
Grass 15(13) 22(26) 34(56) 15(41) 86(29)
Polygonaceae 32(28) 16(19) 9(15) 16(48) 73(25)
Tehons et 16014) | 9(11) | 16(26) | 10(27) 51(17)
Vegetative
Sedge and rush 69(60) 52(61) 33(54) 21(57) 175(59)
Clover 38(33) 41(48) 11(18) 10(27) 100(34)
Grass 76(67) 67(79) 43(70) 22(60) 208(70)
Other plants 9(8) 5(6) A7) 3(9} 21(7)

¥ Numbers in brackets are percentages.
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FOOD SELECTION OF ROTORUA PUKEKOS
As most Pukckos from Rotorua were from specified habitats an
attempt was made to determine how selective they were when taking
food. Habitat designation was swamp, swamp and pasture and pasture.
Table VII shows the number of birds from cach habitat containing
swamp plants only, pasture plants only or both.

TABLE VI
Mean dry weight ol plant food taken at different times of day
Time © Sunrise 4+ 3 Mid-day Sunset — 3
No. of specimens 11 34 29
Mecan weight dried plant 1.3 gm. 1.0 gm. 0.8 gm,
TABLE VII
Number of Gizzards Habitat -
containing Swamp &
Swamp Pasture Pasture Total
Swamp plants . 18 18 2 38
Swamp & pasture plants __ 8 37 15 60
Pasture plants . 3 6 2 11
Total - — 29 61 19 109

, Three birds of 29 from swamp habitat contained pasture plants
exclusively and two of 19 from pasture contained swamp plants
exclusively, indicating that they may have recently moved into the
locality where they were shot. Of 61 from mixed swamp and pasture,
18 contained swamp plants only and 6 pasture plants only. Without
further information about movements before death it was impossible
to define the limits of their feeding range. Considering gizzard contents
in relation to habitat, 82 per cent of 109 birds studied had clearly had -
recent access to both swamp and pasture. Of these, 22 per cent
had taken swamp plants only and 19 per cent pasture plants only
and the rest contained both.

It would be possible to infer from these figures that Pukekos feed
more often in swamp than pasture when both are available. However,
the inference could well be invalid as two vital factors are missing __
the relative amount of different kinds of food consumed and the com-
parative availability of these foods in the collection area.

As there were no trained staff carrying out field investigations to
complement laboratory work, labels accompanying specimens provided
the only information about habitat. Thus a community designated as
pure swamp may have included some pasture plants, conversely sedges
and rushes might occur in pasture. In mixed communities the pro-
portion of swamp- to pasture-plants was unknown, and would certainly
have varied with the locality.

Most plant material found in gizzards was macerated, making a
quantitative analysis impracticable, thus results were necessarily limited
to qualitative analyses and frequency of occurrence of foods.
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From a study of available data it appears that Pukekos forage
as they move about in a habitat which normally includes swamp, damp
pasture and grassland. Seeds, predominantly those of sedge, rush, grass,
sorrel and dock, are eaten in season. Grasses, clover leaves and the more
tender portions of swamp plants form their staple diet throughout the
year.

CONCLUSION

The result of this investigation substantiates findings of previous
workers, namely that Pukekos are primarily vegetarian. Animal material
occurred in small amounts and appeared to be of little significance.

It was not possible in this study to determine whether Pukekos
preferred swamp- to pasture-plants although some foods were clearly
more acceptable than others.

Plants eaten were limited to those growing in swampland or
pasture, with sedge, clover and grass predominating. All parts of sedge
and grass plants were taken, including their seeds, but usually only
leaves and leaf stalks of clover were found. Seeds of willow-weeds and
docks and seed heads of rushes occurred with moderate frequency.
A variety of other plants appeared in gizzards but their occurrences
were infrequent, usually sparse and clearly had little effect on the
basic constitution of Pukeko diet.
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BREEDING OF SONG THRUSHES AND
BLACKBIRDS AT ST. ARNAUD, NELSON

By JOHN E. C. FLUX, Animal Ecology Division, D.SI.R., Lower Huil

INTRODUCTION

- Where the Travers river runs into Lake Rotoiti, Nelson Lakes
National Park (41° 50°S, 172° 5(0’E), there is a Hat, 180-acre area
(Fig. 1} of introduced grasses with scattered matagouri shrubs (Discavia
totanaton).  This grassland appears to be partly natural and partly the
result of firc and grazing by sheep and cattle, It lies at an altitude
of 2,000tt. and is surrounded on three sides by extensive beech forest
(Nothofagus spp.) on mountains rising to 6,500ft., and on the fourth
by Lake Rotoiti. The annual rainfall is about 70 inches. Snow seldom
lies for more than a few days and may fall at any season. Winter
frosts of 10 to 20°F. are normal.

Song Thrushes (Turdus evicelorum) are abundant on this isolated
picce of r-mssland A few are found on small clearings further up the
‘Travers river, but they are rare on alpine grassland at 4,500 fr. Black-
birds (Turdus merula) are also plenuful on the grassland in the
valley, but are more evenly distributed through the beech forest than
Thrushes and more often seen above the timberlinc.

METHODS
The author was stationed at St. Arnaud for 18 months and about
one week was spent in the area every month from October 1962 to
December 1965 Dr. P. C. Bull suggested that the opportunity should
be taken to collect breeding data from this somewhat unusual population

Fig. 1 — Travers Vailey, showing grassland with clumps of matagouri in
foreground and beech forest on the surrounding mountains,
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of Thrushes and Blackbirds living mainly in native vegetation and at
a relatively high altitude. During the breeding season nests were looked
for on 17 days in 1963, 25 days in 1964 and 19 days in 1965, at
irregular intervals. From 1963 to 1965 186 Thrush and 38 Blackbird
nests were found, mostly in the study area but including 24 Thrush
and 9 Blackbird nests from around St. Arnaud township, which is
about six miles north and similar in altitude and habitat. Trees con-
taining nests were lightly blazed and numbered in pencil. Nest Record
cards were completed for all nests and deposited in the Society’s
collection.  Although an analysis of Thrush and Blackbird cards for the
whole of New Zealand is in preparation, it was thought worthwhile to
summarise the main results from this rather atypical area separately,
and compare them with those of an earlier study near Auckland by
Bull (1946) .
NEST SITES

The nest sites of Thrushes and Blackbirds did not differ signifi-

cantly although Thrushes tended to favour matagouri (Table 1).

TABLE I _ Comparison of nest sites ol Song Thrush and Blackbird
Site Song Thrush Blackbird
No. of Mean  No. of Mean
Nests % Height ft  Nests % Height ft
Matagouri 98 63.2 7.0 18 18.7 6.4
Coprosma sp. 24 15.5 5.1 4 10.8 5.8
Beech 17 1.0 12.8 ) 18.5 1.6
Manuka (Leptospermum
scoparinn) 5 3.2 6.2 1 10.8 7.0
Broadleaf (Griselinia
littoralis) 1 0.7 10.0 2 5.4 10.0
Other species — 1 4.5 6.4 3 8.1 11.0
On ground — 3 1.9 0 1 2.9 0
Total — 155 100 7.2 87 100 7.4

Three Thrush nests were constructed on top of previous years’
nests.  Only one nest was used for two clutches in the same year.

NEST MATERIALS
Although nesting in similar sites on the same area, Thrushes. and
Blackbirds chose different huilding materials (Table 2).

TABLE 2 _ Composition of 136 Song Thrush and 35 Blackbird Nests

Song Thrush Blackbird
Component Times recorded % Times recorded %
Grass 128 42.1 25 28.1
Lichen 61 20.1 1 1.1
Twigs 39 12.8 14 15.7
Moss 35 11.5 24 27.0
Wool 30 9.9 7 7.9
Roots 7 2.3 13 14.6
Bracken 3 1.0 0 0
Bark 1 0.3 5 5.6

Thrushes seemed to prefer dry grass, while Blackbirds used more
roots and twigs. Perhaps the most noticeable difterence is in the use
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of lichen (Usnea sp.). This grows abundantly on matagouri bushes
but is generally not used by Blackbirds which take moss from the
ground instead.

POPULATION DENSITY

Only in 1965 was an attempt made to cover the whole area
systematically. Eighty-nine Thrush and 19 Blackbird nests were found
containing eggs or chicks on the 180-acre area, a density of 25 and
6 pairs per 100 acres respectively, assuming two clutches per pair.
At least 20 empty Thrush nests were also found which seemed to have
been deserted before laying began. More Blackbirds than Thrushes
were seen on the area and more Blackbird nests may have been missed
as they are harder to find. Bull (1946) estimated that on Auckland
farmland there were 31 pairs of Thrushes and 22 pairs of Blackbirds
per 100 acres.

BREEDING SEASON

The date of the first egg laid was estimated from the incubation
or fledging period for nests not found during laying, as described by
Myres (1955). This was done for all occupied nests, even if visited
only once (Table 3).

TABLE 3 __ Estimated date of first egg in 121 Song Thrush and
28 Blackbird clutches

Song Thrush Blackbird
Date 1963 1964 1965 Total 1963 1964 19656 Total
Sept. 8-15 . 2 2
16-23 1 6 3 10
24-30 . 2 9 13 24 1 1 2
Oct. 1-7 __ 2 7 3 12 1 2 3
8-15 3 2 3 8 1 0 1
16-23 4 4 1 9 1 5 6
24-31 . 6 3 7 16 1 3 4
Nov. 1-7 _. 3 2 4 9 2 2 4
8-156 1 1 10 12 1 4 5
16-23 4 1 5 10 1 1 2
24-30 . 0 2 2 1 1
Dec. 1- 7 2 4 6
8-15 1 1
Total — 28 37 56 121 6 3 19 28

Too few clutches are available to justify comparison between
years, but Blackbirds seemed unusually late in nesting in 1963. The
combined data are used in Fig. 2 to compare the breeding seasons at
St. Arnaud and Mangere, Auckland (Bull, 1946). Both species start
laying about a month later at St. Arnaud than in Auckland, and Bull
even records a few Thrushes laying in mid-winter in June and July.
This difference is to be expected from the more severe climate at
St. Arnaud, with increased altitude and latitude, although Gurr (1954)
did not find that Blackbirds bred significantly later at Dunedin than
elsewhere in New Zealand. It is interesting that breeding starts more
rapidly at St. Arnaud, so that the peak laying period, 24-30 September,
is the same as in Auckland.
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AUSTRALIAN COOTS ON VIRGINIA LAKE,
WANGANUI (SEPTEMBER 1962 TO MAY 1966)

By ROSS MACDONALD

This lake is situated within the Wanganui City boundary in a
park area. Vegetation around the margins consists of willows, raupo
and other rushes. Grass paths allow visitors to walk right round the
lake edge. The usual waterbird population is made up of Grey and
Mallard ducks, Mute Swans, occasional Shoveler, Black, Little Black,
and Little River Shags.

1962 One adult Coot present between 29th September, when first
recorded by W. J. Pengelly, and 10th November.

1963 One adult bird present between 29th Sept. and 20th Oct.

1964 One bird present from 30th May; two from 13th June (though
after this date, the two were not always seen). This pair bred,
the two adults with 6 young being observed first on 12th Dec.

1965 A third adult was noted on the lake on 15th Jan. and remained
for some time, being recorded up to 19th Aprnil. The 6 young,
first seen on 12th Dec, were reared successfully. Two further
chicks were raised by the same adult pair so that the Coot
population in April was 3 adults and 8 young.

Between July and October no more than 8 birds were observed,

though the possible total was 11.

On 26th Dec. 2 adults with 8 young were observed; 4 other

adults were also on the lake. Thus only 6 of the 11 Coots had

remained on the lake.

1966 During Jan., 3 breeding pairs were noted. The 8 young (noted
on 26th Dec.) were recorded through Jan. until the 25th Jan,,
when only 7 were noted from that day. The other two breeding
pairs raised two young each. The total population therefore at
the end of Jan. stood at 6 adults (8 breeding pairs) and 11
young _ 17 birds.

By the 27th April, the total population had been increased to

23 with two further broods of 4 and 2 young. The third breeding

pair showed signs of having young but these could not be

located. Tt would appear that the three breeding pairs raised

17 young during the 19656-66 breeding season.

SUMMARY
Year/ Adult Breeding  Young Total after
Breeding season birds pairs raised breeding season
1962 1
1963 1
1964-65 3 1 8 11
1965-66 6 3 17 23

GENERAL OBSERVATIONS

The breeding season on this lake has been from Dec. to April.
Broods at the end of the season are smaller than earlier ones. The
largest number hatched was 8, of which 7 were raised. A breeding
pair usually has two clutches a season. Quite a considerable difterence
in size of young of the same brood has been noted. Each breeding
pair have definite territories and the family group remains together
some time after the young are feeding themselves. The larger chicks
often shared waterweed with younger or smaller chicks.

Aggression is shown towards all other waterfowl.
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THE BREEDING OF BLACK-BACKED GULLS
IN THE SOUTH ISLAND MOUNTAINS

By GRAEME CAUGHLEY
Forest Research Institute, N.Z. Forest Service, Rolorua

Should you ask a musterer or mountaineer which bird he considers
most characteristic of the South Island high country, his selection is
unlikely to be either the Kea or the Rock Wren; in most cases he
would choose the Black-backed Gull (Larus dominicanus). This bird,
which 1s wusually thought of as a shore and low- country species 1s
ubiquitous in the mountains of the South Island, and in this region
is more often encountered and has a greater altitudinal range than
the birds usually thought of as high-country species.

'The purpose of this note is to show that Black-backed Gulls
breced in the mountains much more often than is generally believed.
Oliver (" New Zealand Birds,” 1955) summarized the known breeding
range, and recorded nesting in the Rock and Pillar Range, in the
Paparoa Range, and above Lake Wanaka. The additional breeding
records given here are restricted to the Canterbury high country.

Waiaw Drainage

5/1/63; Henry Valley: A Forest Service party reported two downy
chicks in a tarn.

h/2/63: 'The writer inspected this permanent tarn, which is at
an altutude ol 5,150 feet and measures 50 x 20 yards. The two chicks
were then in juvenile plumage but could not be put to flight. A pair
of adults was in attendance.

22/1/63; Hope Valley, vicinity of Mt. Garficld: One very young
downy chick was found at 5,375 feet on a tarn measuring 45 x 10 yards.
The remains of an cgg shell were found at the water’s edpe. Two
adults, presumed to be the parents, wheeled and called overhead.

10/2/63; Waiau Valley, two miles down river from Caroline
Stream; altitude 2,725 feet: Three juveniles and two adults were seen
on the river bed. The juveniles flew well.

14/2/63; Lake Thompson (5,500 feet) at the true head of the
Wiatau: Ou this tarn measuring 400 x 300 yards was seen a juvenile
bird of the year.

Wanmakarivt Drainage

Summer, 1962; Cox branch ol the Poulter Valley: Two gulls’
cges were found m a stream bed above the timber line (R. Price, pers.
COMML) .

Summer, 1962; Nigeer branch of the Esk Valley: A colony con-
taining about 20 chicks was found on the riverbed (R. Price, pers.
comm.) .

Rangttata Drainage
Summer, 1961; Clyde Valley: Black-backed Gulls were nesting on
the river bed (I. Maxwell, pers. comm.) .

Waittaki Drainage

19/12/63; Godley Valley, Classen Glacial Lake (3,400 feet): 44
adults were counted near the outlet of the lake. The writer found
two nests, one of which contained a newly hatched chick.

































