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A NOTE ON THE 
TECHNIQUES OF BIRD PHOTOGRAPHY 

Ily A l .  I;. SOPER nnrl G. J .  H. / \dOON 

Wrth nn I t r l ~ o r l ~ r c t m ~  by the P ~ e t r d e n t  

Many mcml~er s  of the Society 1 ~ 1 v c  ;~cquirctl  ;I deep resentment 
of the 1)irtl photographer who regartls his o r  her picture 21s of p;tr;tniount 
imlmrtance, reg;~rtlless of the welktre of the bird ;tntl its nestlings. 
Many C;ISCS 01 desertion and tlis;~stcr through the actions ol' 1)irtl 
p l~otogr ;~phers  li;~ve become common knowledge: tlis;lsters to Gull  ;tntl 
l ' c r n  colonies, and  desertion o r  pretli~tion in the case of Hantlctl Kail, 
Pigeon, H;~rr icr ,  Morepork, Silvereye and Fantail are some that come 
to mind: and how many other  ci~scs must go unrecorded ! Unneccss;~ry 
t l i s t ~ ~ r h : ~ n c c  of Gull  ;ind Y'ern colonies, and remaining too long in 
the : m : t  so that chicks : ~ n d  eggs Ixconic tlestroyctl Ily the sun, h ~ v e  
I m n  the cailse o l  severe losses in these species: ant1 the opening u p  of 
nests by rcnioving csscnti;~l cover, the continued use ol' fl;~sh a t  close 
qui~r tcrs ,  and  the improper use ol' hides, have been causes ol' tlcscrtion 
o r  predation in many intlivitlu;~l nesting species. 

l ' h e  sul),ject of t l isturl~ancc of Ilirtls by photogr;~plicrs (::me u p  
for discussion when M .  1:. Soper, C.. ,J. M. Moon ant1 I were together 
on He11 Isl;~ntl in Novcn~l)er,  l!)(i5. l ' l m e  two cxperiencetl and highly 
skilled Ilirtl photographers thereupon agreed to produce ;In article 
pointing ou t  some oE the pitl'alls in their art. In this they cntle;tvo~rr 
to show that hirtl photography is, o r  should Ix ,  an  :~tt i tutlc of mind:  
they d o  not a t t e n ~ p t  in ;I few 11;lges to instruct the reader in the art, 
bu t  rightly point ou t  that ;I study of one of the cluotctl st:rnclartl 
works on  the suhject is csscntial. - A.K. 

Hirtl p h o t o p p h y  totlay has I)ccn rcvolutionisetl for the amateur.  
h4otlern refinements of c;uniera design, the incre;~setl speeds o l  colour 
f lms  antl, ;il)ove all, the development of light-weight, triunsistorised, 
electronic Ilash units 11we c:omhined to n u k e  easy w11;tt once was 
dilficult: n o  longer is bird photography tlie back-breaking, time-consiun- 
ing province of a Cew entIiusi;tsts. In itself this is ;~tlmiral)le. Anything 
that i~itls o r  entices 11s to explore ancl 1,ecome aware of o u r  wild-life 
heritage is to Ilc applautlecl. Unfortunately it is I)ecoming increasingly 
evident that nesting birds are being subjected to more interfcrcnce t l ~ m  
they will tolerate. Th i s  is rarely due  - a t  l e x t ,  so we hope - to 
c:;~lcitl;~ted impatience on the Ilart of photographers hungry for quick 
results bu t  rather to thoughtlessness and carelessness, antl an  ignorance 
of what can and can not  sal'ely be ;~t tempted.  I'aradoxical though i t  
may seem it is possible in these days of automatic c;tnicras and trade- 
processed film to undertake photogr:cphy knowing nothing of' the 
mechanical aspects of photography at  all. W h a t  is causing concern is 
tint some people behave as though it werc possible to take bird photo- 
graphs knowing nothing ol' tlie mecli:~nics of I~irtl-l,hotogralllly either - 
which is dis;~strous. 

T h e  basic principles of bird p l ~ o t o g ~ a p h y  werc laid clown many 
years ago. T h e y  have been well and truly tried and they have altered 
little since their inception, I n  essence they are to upset the hird's daily 
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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 a t  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. T h e  extremists tend either to have 
trouble with exposure and focus, composition and design, or, if "pure" 
photographers, to produce technically perfect results of unhappy birds. 
T h e  point to be made, I think, is that bird photography is a technique 
in its own right - and should be an obsession. I t  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 a t  nests. Not only 
is there then the qddecl interest of the young but there is the simple 
fact that by and large photographs at nests are the easiest t o  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 nretliod of 
concealnlent will generally be necessary, and for this purpose a "hide" 
is used. A hide is any structure in which the photographer can conceal 
himsell and his equipment. Hides may be made of materials at 11md 
or they may be prefabricated. T h e  latter is the more satisfactory, for 
lxelabricated 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 comfort;~blc. But whatever 
their construction, thcy must be rigid and they must be " light proof." 

Most hitles are between three ; ~ n d  four feet square and about 
six feet high. Naturally no bird is going to ignore the sudden appear- 
ance of ;I structure of these dimensions, ;und for this reason the hidc 
must ~le-oer in the first instance be erected close to o r  right on top 
of :I ncst. It is true that provitlctl the hitlc docs not flap in the wind, 
some birds, after an initial period of suspicion, will return qqx~rcn t ly  
unconcerned, but tllesc I)irtls are lew. 

Whencver ;I hitlc is crcctetl you w r ~ r . s / ,  one or two hours Iatcr, 
go I);tck ; ~ n d  check that the I~irtls are not still tlisturlxcl by it; or i f  the 
nest is in the opcn, c.g. tlottcrcl or stilt, observe the bird from a clistancc 
with I~inoculars. TE the hide h;ls not bcen placed too close to thc 
ncst, such I~irtls will return to the nest within ten minutes or so. I f  
thcy arc unduly disturl~etl, the hide 117?r,sl IIC removed, or moved ~ I L I ~ ~ I  

further away. l 'his is an :~l~solutc rule. It is not  so cssenti;d il thc 
hide is k i n g  used ; ~ t ,  say, ;I high title roost lor in that case dcser t io~~ 
o f  tlrc roost and the use of anotller incrcly upscts the photog.r;~phic 
plxns, but it is n~antlatory in the c ; ~  ol  ;I liitle at ;I ncst. Once you 
tlecitlc to use ;I ncst to obtain photographs thcn you ;rssutnc responsi1)ility 
I'or tlrc continued we1f;irc of th:tt bird ; ~ n d  its young. 

Most Ncw %c:~lantl birds will :~cccpt ;I llitlc rcatlily, I ~ u t  there :Ire 
:I n u n ~ l x r  that won't - notorious ;nnongst them being the H m i e r ,  
Hittern, Herons mcl Shoveller, with others such as the Pukeko :lnd 
Kingfisher that can be difhcult - so it is necessary, ;~lw;~ys, to be 
tlistrustful. Were I erecting a hidc at the ncst of ;I I'ukeko for ex;~mplc 
1 would put it in the first instance at l e x t  twcnty paces away ;mtl then 
over the next t h e e  or  four d;~ys gradually move it closer 11y halving 
the distance each day. 

Never assume that n bird will acccpt n llitlc. IC there is but  
the sligl~tcst doubt - :ind there wil! always I x  when a species is first 
being clone - erect the hidc in the first instancc at  ;I distance; then 
Inow it closer when the effect has been obsenwl. 

At this point I would refute the belief that bird photographers 
need the patience of Job. Patience they d o  not need; what they need 
is t ime. Time to erect hides. Time to return ;uld check that all is 
well. T imc 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 ;I hide for a bird to return to its nest then there 
is something r;dically wrong with his " hide." Exceptions d o  occur 
with such birds as lrerons with older chicks, wl~ich visit to lecd perhaps 
only at  intev;ils of four or five hours. 

Camouflage of a hide is seldom necessary - not, a t  least, from 
thc point of view of the bird, though it may be useful to disguise it 
from thc curious eyes of passers by. All the I~ i rd  is concerned with 
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is the sudden appearance ol: a bulky object, camouHaged or not. 
Nevertheless, if camouflage material is readily available I always use 
it as it helps overcome the pro.blem 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 stuffed 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 assunling that the coast 
is again clear. I t  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 settled. What 
is not so readily realisecl is that many bus11 and scrul) I~irtls are equally 
as interested spectators of your antics and equally ;IS aware of the i ' x t  

[G. J .  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 tlisapl~earcd into the hitlc and  not  yct cn~ergecl. Once 
esti~blishctl in the hide d o  not  forget t h i ~ t  thc hitlc structure will need 
pulling tight ;igain to prcvcnt flapping. Th i s  is extremely difficult 
to d o  single hiintlctl from the inside of thc hide and is, indccd, one  o l  
the most uscful services an  assistant can d o  for you. 

Most nests will nectl a certain amoun t  of " t idying u p ' '  - 
" g;irdening " is the term generally cn~ployctl .  In the case of ground 
nests such as t.hosc of stilts and  oystercatchers this is generally simply a 
matter ol' removing a l'cw distracting white stones and  straws from the 
Oc~ckgro~o'd; ;I qui te  h;~rmless procetlure. In the case of nests situated 
in dense cover, howcver, the matter is not  so simple. l 'herc is a very 
reill danger  here of converting " tidying u p  " into " opening up," and  
of doing so much that the I)irtl deserts. T h e  guiding principle is to 
d o  ;IS little ;is possible. Many nests arc impossible to g i~ rdcn  and  if i t  
;ippe;trs th;tt much will ncctl doing thc nest should not  be iitteniptcd. 
Qui te  apar t  I'rom the risk of desertion, of attracting predators, a n d  of 
letting in so much sunlight that tlic chicks literally cook, it needs to 
I J ~  rememl~cretl  that photographs at  over-gardened nests are n o t  only 
scientifically f;tlse bu t  also itest1~ctic;illy displeasing in that the pardening 
is ;dw;~ys evident to the trained observer. 'The more 1 d o  bird 
photography thc more I I~ccome aware how important t l w e  aspects 
are. I now rearely " garden " a t  all. I much prefer to continue nest- 
finding till a nest is discovered that does not  require intcrfcring with. 

T h e  photographer's conduct in thc hide citlls for little comtncnt. 
Obviously silcnce is essential - at lcast till hc  Ilas tliscoverctl w h i ~ t  
l i l~crtics hc can take, and  obviously there must be n o  visible movement 
(which means that  thc hi& must IIC pulled tight and that the camera 
must Ix ~ I I  ;I t r ipod - j A O 1  held in thc h a n d ! )  H i s  inethod of 
1e;tvitlg the  hide Iwwcver, requires mention. I f  further sittings are 
et~visagctl it will IIC wisc to prearrange for somconc to re turn  after a 
givcn lapsc of time. Obviously were the photographer suddenly to 
appear  from thc rear of the hide hc could run  the very real risk of 
dcmolishing all that  confidence o n  the par t  of the bird which, over the 
previous lew clays, he had been so carefully building up.  H e  could 
well undo  a week's work. 

O n c  of thc major chiinges in the technique ol' bird photography 
over the last lcw ycars has been the usc o l  electronic flash. T h e  flash 
is used not  so n ~ u c h  to stop actioti - indeed the units commercially 
; ~ v ; ~ i l ; ~ l ~ l c  in Ncw Zealantl today arc too slow lor this - b u t  to provide 
light. For this purpose clcetronic Hash is a boon; such a boon i n  fact 
that it is in tlangcr of k i n g  abuscd. l ' h c  temptation is to use flash 
a11 thc timc, cvcn when not  really necessary. No t  only does onc then 
o l ~ t a i n  ;I n u n ~ b c r  o l  very itrtificiitl-looking rcsults - for tli~sh has to IIC 
vcry well hantllctl indcctl i l  it is to simulate natural  lighting - I)ut 
it products thc temptation to " Il;is11 " thc bird every time it arrives 
a t  the nest. T h e  bird is givcn n o  respite. It takes very little of this 
to produce photographs which, though technically perfect, are obviously 
of unhappy birds. 

If Hash is to IIC used no t  only d o  the birds have to be  accustomccl 
to  thc presencc of the hide b u t  they havc also t o  be i~ccustomecl to the 
presence of the flash reflectors. Flash can rarely be used o n  the spur 
of the m o n ~ c n t .  Like a11 aspects o f  birtl photography fliish rcquircs 
care and time and planning. 
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So much, if wry  brielly, for the technical aspect of bird 
photography. Hut there is much more to bird photography than mere 
technique. Hird 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 i t  is 
something that requires honesty of presentation, scientific accuracy and 
;L sympathetic regard lor its subject matter. Without these the final 
photograph will satisfy neither its author nor its audience. I t  is not 
sutficicnt to be knowledgeable about photography (and it is against 
such, I suspect, that O.S.N.Z. nlembers rail most), nor is it sullicient to 
be knowlcdgcable about birds; (indeed, in my experience, the supposed 
or~iithologically knowletlgeable person is oltcli a greater menace than 
his more photogr ;~~~l~ ic i~ l ly  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 n u n ~ b e r  of 
books available. Particularly recon~rnendetl are:- 

"Bird Photography as a Hobby" Eric Hosking atid Cyril Newberry. 
"Bird Photography" G. K. Yeates. 
"Bird I'hotography" J o h n  Warham. 
In my opinion, one or other of these books is as essential to 

the bird photogri~phcr ;IS is his camera, tripod, binoculars and hide. 

SHORT NOTE 
ROYAL SPOONBlLLS A T  MATATA LAGOON, BAY O F  PLENTY 

On 12/6/66, having learned of the presence at tlie above wild 
life sanctuary of three 'white herons,' we sdlied forth from Rotorua 
to investipte 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, Alax 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 
S p o o ~ d d s  (P. regin), and that is just what they proved to be. 

As we watched them through 7 x 50 binoculars a Great White 
Egret came " o u t  ot tlie blue" and joined the Spoonbills. I t  also 
started to feed in the typical manner of its kind. T h e  mode of stance 
adopted by both species whilst feeding is apparently diagnostic. In 
the case of E. albn the body slopes downward at an angle of c. 45", 
but with Platnlen the body stand is horizontal. However, the Spoonbill 
while a t  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 
r), 240) . 

- W. J. BROUN 
- hl. J. S. BLACK 
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FOOD HABITS OF PUKEKO 
(Porphyrio melanotus Temminck) 

By A. L. K. CAliliOLLX 

SUMMAKY 

A n  examination was made of the contents of 298 Pukeko gizzards 
collected between February 1963 ancl August 1Y64. Specimens were 
from Kotorua, Canterbury and Nelson-West Coast. Food consisted 
almost exclusively of plant material, most important in all three districts 
being grasses and sedges. Predominant grasses were Pon spp., Glycerin 
spp. ancl Anthoxrcnthum odorr~tun~;  sedges, Scirlms spp., Eleocharis spp. 
and Cnrex spp. All parts of these plants were eaten. Leaves of clover 
(Trifoliunz 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 
(Amchnida) , beetles (Coleoptert~) , flies (Diptern) and other insects 
predonlinatecl. Earthworms (Annelidn) , peripatus (Peripatus novae- 
zenlnndirte), wood-lice (Isoporln) and fragments of lizard and bird bones 
were occ;~sionally found. Although grit occurred at  all times, a greater 
weight was taken in winter and early spring. 

lNTRODUCT1ON 
T h e  Swamp-hen or I'ukeko (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:- " I t  subsists 
principally on soft vegetable substances, but it  also feeds on insects and 
grain. By the aid of its powerful bill i t  pulls up  the inner succulent 
stcms of the raupo, or swamp-reed, and nips off 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 
lrequently been lively conflicts of opinion about the amount of damage 
caused by Pukekos. Acclimatization so'cieties 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 
are numerous. As a result of this conHict the Department of Internal 
Affairs in 1931 arranged for an investigation into their food habits 
(Rfuggeridge itnd Cottier 1931). Gizzard contents of 63 birds collected 
Irom Auckland, North Canterbury, Southland and Otago were analysed 
and the results tabulated. This  study indicated that Pukekos were 
primarily vegetarians, although the auhtors pointed out that soft-bodied 
insect material might remain for less time than plant material in 
gizzards, thus giving a somewhat distorted result. 

T h e  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 req uirecl. 

* Research Section, W i ld l i f e  Service, Dept. o f  Internal Affairs, Well ington 
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kIA7'ERIAL 

llirrls were collr.ctcrl by Mr. G. Tur~niclill'c of Cat~terbury 
University and 11y Gcl:l staff ol  thc Rotorua District d i c e  of the 
Dclx~rtr~wnt of Internal Alfairs. 

Mr. Tunrliclifie supplied contcnts prcservccl in 70 per 
cent. ;~lcoltol. 'l'hcsc rvcre subsequently washed, dried, wrtcd, weiglletl 
and organic material i:lcntifietl. A total of 171 gizzards, collected 
bctwcen February I!KiY ant1 lanuary 1964, were Groin tlrc following 
1oc;tlitics:- Ellcsnlcre areit (5!)) . He~lrlctts (21) , Kaituna Lagoon (12) , 
HclIas~ (3) , Wainlo Lagoon (3) , Hurunui River (2),  nrisccllatieous (7), 
Waiinea Chunty (6) . Hokitika itrca (23) , Whi~taroa (3) , Allitura (1) , 
West Co:tst ~mspccifed (26). 

\~\Jhnle I~irtls, l'roycn ;IS soon ;IS possihlc d t c r  clcath, were scnt 
I'rom Kotorua. Approsimatcly twelve a month were obtained between 
May I!M and August 1964. T h e  gizmrcls of 127 of these were examil~cd, 
 he others being eithcr c1;tnlagetl or empty. Rotnrua specimens carnc 
from:- Matata (35), Opotiki ( 5 2 ) ,  Tokoroa ( 1  I ) ,  G;tlatea (1 I ) ,  
Kawerau ( lo ) ,  L. Kotorua environs (9) ,  Gisbornc (41, L. Kere- 
w h a k a i t ~ ~  ( 4 ) ,  Keporoa ( 4 ) ,  nriscellaneous (7). 

Wllenever possiblc Kotorua birds were taken in approxinlately 
cclual numbers from indigenous habitat and cultivated farmland. Over 
the wllolc year they were collected as follows:- Sw;tmp (42) ,  Pasture 
ancl Swamp (591, I'asturc (12) .  T h e  rcmaintler were fro111 unspecified 
h;tl)it;tts. 

~~ '~t l>l l2 1 
llUI<EKOS - i \LL 13IKl)S 1963 - 6-1 

k lca~t  a d  percentage weights ol  grit ;tnd clrietl plxnt ~uatcrial in gizzards 
- 
Montt - 
ifay 

June 

July 

AW . 
Sept. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

hpr.  

GI 
mean wgt. in gms percentage w g t  

Dried Plen 
Sean wgt .  in gm 

Xatet-ial 
percentage v& 
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Tables  were prepared to show the frequency of occurrence of 
all foods in a11 gizmrds on  a monthly basis, these Ixit lg subsequently 
contlensed in to  season;tl occurrences of main foot1 groups in all birds, 
expressed as ;I percentage (Tables 11, 111, IV, V ) .  Gri t  is expressed 
;IS ;I percentage of the total weight of gizzard contents of all birds 
(Table  I) . Identification of ;~nimals was l m e d  on P i~ rke r  ilntl Haswell 
(1940), Powell (1947) and Imms (1947 and 1951) and that of plants 

on Il l ;~rtin antl Uhler  (1939) , Allan (1940) , H u b l ~ ; ~ r t l  (1954), Hamlin  
(1955) , Hyde (1 957) , Caldwcll (1960) , Martin and Harkley (1 M I )  , 
Mason (1964) and  on inform;~tion supplied 11y G. T'unnicliffe. 

Gr i t  occurrctl i n  :ill gizzards and usir:tlly co~uprisctl the grc:ltcr 
11:1rt by weight o l  the conteuts (T ;~b le  I) . 1';lrticles w r i e d  in size from 
fine sand to stones 5 Inn]. ip diameter. As ;I percentage ol total dry 
weight o l  gizzi~rtl contents grit incre;~sed in winter and early sp r i t~g ,  
;tttaining :.;I r n a x i u ~ u n ~  of !)2 per c c ~ ~ t  in August ;~u t l  ;I n l i n i ~ u u u ~  of - ' I per  e n  in J n u : ~ r y .  Only l to to ru ;~  figures werc ;~v:~il:rl)lc I'or :I 

stutly of wet weights. These  showed ;I n~axinr~rnr  of 58 per cent in 
August ant1 ;I minimum of 34 per cent in iCI;~rch. I ' h e  I I I ~ X ~ I I I I I I ~  

me;rn monthly weight per  gizzard w x  8.5 g m  in J u n e  ; ~ u d  the u ~ i n i ~ n u ~ u  
4.1 gm. in ,j;lnu;lry. 'l 'he mean weight of grit ingested (luring wintcr 
a11t1 early spring (May-Octolxr) was 33 per  c c n ~  greater than in 
Novetul~er-April. It ;rppe:lrs t h t  extra grit n u y  h:we Ixen ncetlctl for 
griutling fil)rous veget:ltivc ~ n ; ~ t e r i a l  eaten in winter, whereas Ix~rtl  sectls, 
such :IS those of sedges ; ~ n t l  ~ u e u ~ l ~ e r s  o f  the I'olygon;~ce;ie taken prc- 
t l ou~ i r~ ;~n t ly  in suunurcr ; I I I ~  ;1ut1111111. W O I I I ~ I  act in par t  :IS their  ow11 
grinders. 

Scventy-fivc (25 per cent) stom;tcl~s cont;tit~ctl ;tr~ini;tl n~;tteri ;~l,  
but,  with the exception of lour,  only in minute amounts. I'rolxtbly 
some was ingested ;~ccitlentally, e . 5  spiders ;umong grass stalks m t l  
I)ectlcs at  the roots o l  p l ;~nts .  Notwitl lst ;~n(lir~g that soft parts of 
; tnim;~ls Imtlics would soon tlisintcgri~tc in the gizzard, it was clear 
t11;1t the signifcant portion ol' I'ukeko diet  was not of ;unin~al origin. 

111sec.t f ragn~ents  werc fountl in 64 specimens, spitlcrs in  36, 
car thworn~s  in five antl Imne in four. 111 three giszartls the Imnc 
I'r:tgrnents came lronl lizi~rtls, in the fourth from ;I I~irtl. 

In.sccls. Most l'req ueu tly occurring were grountl-tlwclliug l~ect lcs  
in :~t lu l t  ; ~ n d  1;lrv:ll forms, Hies ;idult ;111tl l ; ~ r v ; ~ l ,  gr;~sshoppers ; ~ n d  
crickets, water-lmatn~cn itrltl insect eggs. 

Spir1ev.s. l 'wo  kinds occurrctl, by far the more common being 
h;~rvestmen (Pttnlnngirlne) . i\ few nursery spiders (I~olovre(1e.s nii?tor) 
and their  nests werc found.  

Enrthruorm.~. These  rapidly disintegrated in the gizzards b u t  were 
itlcntifial~le by the presence of sctac. 

O the r  animal m;~terial  was from various sources. l'eripntus ?~o.i,nc- 

zpctl(rndicl~ occurred twice, wood-lice twice, lragmcnts ol ;I gastropod 
shell once and  lepitlopterous 1;1rvx three times. 
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Tablc I1 
R O T O K U A  PUKEKOS 1963 - 64 

Number of occasions of eating of plant foods - 
May June 
Juls 

ug.Sept 
Oct. 

37 

- 
lov.Dec. 

Jan. 

- 
'eb.Mar 
A p r i l  

- 
rota: Season o t a l  occurrences 

as percentxes 

No. of gizzard 

!%& 
seage 

Rush 

Grass 

Polygonaceae 

Other dicoty- 
ledons. 
tleaetative 
Sedge and rush 

Clover 

Crass 

Other Plants 

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

ug.Sept. 
Oct. 

lov.I)ec. 
Jan. 

32 - 
16 

2 

9 

9 

23 

1 

15 

3 '  

- 
eb.Mar. 
April 

Season 'otal Total occurrences I as percentages 

No. of gizzardt 

&& 

Sedge 

Rush 

Grass 

Dicotyledons 

Yeeetative 

Sedge and r w h  

Clover 

Crass 

Other plants 
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PLANT MATERIAL 

Plant material comprised the bulk of Pukeko lootl at all times. 
T h e  monthly mean dry weight reached a nlinimuin of 0.5 gm. in 
October-November and a nlaxi~nunl of 1 .G gm. in lanuary (Table 1).  
T h e  temporary drop in February was not significant ;IS the sample 
size was small. Kotorua data showed no related change in body weight, 
state of moult o r  feeding pattern. 

A study of 64 Kotorua birds, for which time of shooting was 
rccortletl showed the greatest mean dry weight of food was takcn 
in early morning (sunrise + 3 hours), less at mitl-clay and least in 
late al'ternoon (sunset - 3 hours) see 7':1l,lc VI. 

Nunlber ol' occasions o l  cat i t~g of pl ;~nt  foods 

Season 

No. of gizzardl 

s9AE 

Sedge 

Rush 

Grass 

Dicotyledons 

rnswb? 
Sedge and rurh 

Clover 

Grass 

Other plants 

ay June 
Juls - 
23 

- 

1 

- 
2 

7 

8 

11 

20 

1 

- 

ug.Sept. 
Oct.  

zd 

- 
w.Dec. 
Jan. 
- 

14 

'eb.Mar, 
A p r i l  

- 

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

ota l  

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 11, 111, IV and V.) 

Total occurrences 
as percentages 

Gmsses. These were the most abundant material and many species 
occurred in samples from a11 three districts. Porc spp. occurred most 
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frequently: P. nnlrzra and P. lrivinlis in all districts, P. pratensis in  
Canterbury. Second in importance were Gl~cer ia  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 o'f 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 fo,und entire. 

Sedges. Vegetative parts of sedges appeared in 168 (56 per cent) 
of gizzards. Not only were stalks, leaves and rootstocks eaten, bu t  the 
fleshy tubers, whole o r  fragmented, were often found to form the 
bulk of a meal. Sedge seeds frequently occurred in co'nsiderable 
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. americnnus from 
Canterbury. Carex spp. seeds were infrequent in Rotorua and 
Canterbury specimens but  predominated among Nelson - West Coast 
sedges. They belonged t o  three species: C. testacea, C. uirgata and 
C. leporina. Other sedge seeds were from Cladiurn junceum, found in 
eleven Rotorua gizzards and A'Iariscus 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. 
I n  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. 

TVillo7u-weeds, docks and sorrel. In all three disiricts seeds of 
Polygonwn spp. and Rurnex spp. were frequently taken. Usually these 
occurred without vegetative parts of the plants and thus appeared to 
have been specifically selected. Vegetative fragnients of R u m e x  spp. 
were found twice in C:niterbury and twice in Nelson -West  Coast 
specimens. Rotorua species were Polygonum hydropiper and P. persicark 
in 25 specimens, I iumrx c~cetosella and Ii .  crispus in 24. Canterbury 
species were Polygonunz persicccrin, P. nviculare and P. hydropiper found 
in 12 specimens and R u m e x  crispus, K .  acetosa and K .  ncetosella in four 
specimens. Nelson - West Coast species were Polygonum hydropiper, 
taken once, and R u m e x  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. R a n ~ ~ ~ c u l u s  spp. were found in three Rotorua 
gizzards, four  from Nelson - West Coast and one from Canterbury. 
R .  sardous came from Kotorua, R .  scelerntus from all three districts and 
R. bulbosa from Canterbury, 
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R'liscellancous seeds occurring more t11;cn o ~ ~ c c  wcrc Tnraxacz~nr 
~(jicirnrrle (4) , l 'rifoliz~~tz spp. (5) , Portztlncc~ olel-acea ( 2 )  and Copl-osmn 
S]' (3) . 

Aquutic l'lrrr~~l.~. Thcse werc found infrequently. Kotorua gizzards 
contained Snlvinin ~rutnns (5) , Lernnn n7inor (1) and Zannichellia 
l s t i  (1). Canterbury gizzards contained Potnrnogeton pect'inatus 
(3) , Znnt~ichellia paluslris and Elodea cnnnden.sis. 

SEASONAL CHANGES IN D I E T  

.l'hese were confined mainly to the frequency with which seeds 
were caten. At a11 times vegetative p;irts o l  grass and scclge were taken 
more often than other foods. 'l'hc incidence of clover leaves showed 
a marked variation, being highest during the August - October period 
('l'ablc V ) .  As would be expected, seeds were eaten morc in summer 
;mtl carly autumn, with grass seeds predo~ninating in November- January 
m t l  secds of a l l  kinds in thc February -Apri l  period. 

l 'ablc  V 

I'UKEKOS - ALL HI KDS 1963 - 64- 

Number ;ind percentages of occasions o l  eating o l  plant foods" 

Season 

No. of specimens 

Seeds - 
Sedge 

Rush 

Grass 

Polygonaceae 

Other dicoty- 
ledons 

Veeetatlve 

Sedge and rush 

Clover 

Grnss 

Other plants 

Nay June Aug.Sept. 
July I Oct. Jan. 

Total 

* Numbers in breckets arc percentages. 
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FOOD SELECTION O F  KOTOKUA I'UICEKOS 
As most l'ukckos from Kotorua were from spccificd habitats an 

attempt was nladc to determine how selective they were when taking 
food. Habitat designation was swamp, swamp and pitsture and pasture. 
Table VII shows the number of birds from each habitat containing 
swamp plants only, pasture plants only or both. 

I'AKLE VI 
Rle;c~~ clly wcigllt ol plant toocl taken at  tlitterent time\ of day 

Time Sunrite + 3 Mid-d'ly Sunsct - 3 - 
No. ot \pecirnenr 11 34 29 
hlcan weight tlricd plant l .S gm. 1.0 gni. 0.8 gnl. 

TABLE VII 

N u n h c r  of Gizzards Habitat - 
containing Swamp & 

Swamp Pasture I k t u r e  Total  

Swanip plants . .  . .  18 18 2 38 
Swamp & pasture plants .... 8 3 7 15 60 
I'asture plants .... ...- 3 G 2 11 

Total  . .  . .  29 6 1 19 109 

Tllrce birds of 29 from swamp habitat contained pasture plants 
exclusively and two of 19 from pasture contained swamp plants 
exclusively, inclicating 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 dcfine the limits of their feeding range. Considering gizzard contents 
in  rclation 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 thew figures thiit l'ukekos 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 conl- 
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 speci~nens 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 ;I 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 
T h e  result of this investigation substantiates findings of previous 

workers, namely that l'ukekos 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 liniitecl 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 /OHL\; 6. C. F L U X ,  Anirnnl Ecology Lliui~ion, D.S.I.R., L o z v e ~  Hull 

Wllcrc the Tr;ivcr\ river runs inti) Lakc Kotoiti, Nclson Lakes 
National Park (4  I " W S ,  172" W E )  , t l~crc is ;I flat. 180-acre area 
(Fig. 1) ol introdi~ccd grasses with scattered m;itagouri sllrubs (Uiscr~rirr 

I I I I ) .  This gr;issl~mtl appc;lrs to bc partly ~iatural  ;inti partly the 
rcsult of' firc ant1 grazing by sheep and cattle. It lies a t  a11 ;tltituclc 
o l  2,00Ul1. and is surrountlctl on three sides by extensive beech hres t  
(i\'otftof(~g~~s spp.) on mountains rising to Ci,XOft., m d  on the fourth 
by Lake Kotoiti. 1-he annual rainlall is about 70 inches. Snow seldotn 
lies for morc than a Icw days a n d  may b l l  at m y  season. Winter 
I'rosts of 10 to 20°F. are normal. 

Song Tl~rilshes ( T u l - d ~ i s  e ~ i c e l o ~ u m )  are abundant on this isolatcrl 
piece of grassland. A few are Sound on small clearings further u p  the 
Travers river, but they arc rare on alpine grass1;tnd at  4,500 ft. Black- 
birds ( T w d u s  m e n d n )  are also plentiful on the grassland in the 
valley, but arc more ewnly distributed through the beech forest thi111 
l'hrushcs :und more olten seen above the timberline. 

AIETHODS 
I he ,iuthor was stationed at St. Arnaucl for 18 months i ~ n d  about 

onc week was sperlt i n  the area every month from October 1962 to 
December 1965. Dr. P. C. Hull wggestccl that the opportunity should 
be t'lken to collcct breeding rlat,~ from this somewhat unusudl population 

Fig. 1 - Travers Valley, showing grassland with clumps of matagouri in 
foreground and beech forest on the surrounding mountains. 
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of Thrushes and Hlackbircls living mainly in native vegetation and at 
;I relatively high altitude. During the breeding season nests were looked 
lor on 17 days in 1963, 25 days in 1964 and 19 clays in 1965, a t  
irregular intervals. From 1'363 to 1965 186 Thrush itntl 38 Blackbird 
nests were found, mostly in the stutly area but including 24 Thrush 
and 9 Hlackbird nests l r o n ~  around St. Arnaucl township, which is 
about six miles north ;tnd similar in itltitude and habitat. Trees con- 
titining nests were lightly blazed and numbered in pencil. Nest Kecortl 
cards were completed for ;ill nests and deposited in the Society's 
collection. Although an itnalysis of Thrush and 15l;1ckbirtl c;rrtIs for the 
whole o l  New Zealitntl is in prelxrration, it w;ts thought worthwhile to 
summarise the ntain results from this rather ;ttypic;tl area sepnrntcly, 
and compare them with those of an earlier study near Auckl:tntl by 
n1111 (I!M) . 

NESI' SI'I'ES 

l'hc nest sites of l'hrushes irntl Hli~ckljirtls did 11ot differ sig~rifi- 
c;rrrtly :rltl~otrgl~ ' l ' l~rusl~cs tcrdecl to I';rvour m;~t;rgouri (3';rl)lc I) . 

I'AHLE I - Co~npariso~r of nest sites o l  Song Thrush and H1:rckl)irtl 

Site 

Rl;~t;rgouri -....... 

Co/~ro,st~ccc sp. .... .... 

Heech ............ 
h,litnuka (Le/~/o .s /~er~t~~~rtr  

scopn ri71nc) 
Hro;~clle;tf ((; ri.srlitr icc 

1illornli.s) 
Other species ........ 
0 1 1  ground .... .... 

Song Thrush 
No of Mean 
Nests % Height ft 

98 3 7.0 
24 15.5 5.1 
17 11.0 12.8 

No. of 
Nests 

18 
1 
5 

Hl;rt kl~irtl 
Mean 

% Height f t  
48.7 6.4 
10.8 5.8 
13.5 11.6 

Three Thrush nests were constructed on top of previous years' 
nests. Only one nest w;~s used for two clutchcs in the same year. 

NEST' h.lr\l'EKIAI,S 
- 7  

Althouglr nesting in similar sites on the sirme :trc;t, I hrushcs- :tntl 
Hlackl)irds cltose different 1,uiltling m;ttcri;rls (l';tl,le 2).  

7 7 I AHIX 2 - Comljosition oC 136 Song Thrush ; t ~ ~ d  35 Hl;~ckbird Nests 

C:omponent 
Grass .... 

.... Lichen 
Twigs ..-- 
Moss .... 
Wool ---- 
Knots .... 

H r a c k c ~ ~  .... 
Hark .... 

Song Thrush 
l ' imes recorded % 

.... 128 12.1 
-.-- 6 1 20.1 
.... 30 12.8 
---- 35 11.5 
-... 3 o 9.9 
---- 7 2.3 
.... 3 1.0 
.... I 0.3 

Hlackbird ? .  I imes recorded % 
25 28.1 

1 1.1 

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

I'OPULATION DENSITY 
Only in 196.5 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. 
A t  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 niay have been nlissetl 
as they are harder to fi~ltl. Hull (1946) estimated that on  Auckland 
farmland there were 31 pairs of Thrushes and 22 pairs of Blackbirds 
per 100 acres. 

KREEDING SEASON 
T h e  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 clone for all occupied nests, even if visited 
only once (Table 3 ) .  

TABLE 3 - Estimated date of first egg in 121 Song Thrush ;und 
28 Blackbird clutches 

Date 
Sept. 8 -  15 

1 6 - 2 3  
24 - 30 

Oct. 1 - 7 
8 -  15 

16 - 23 
2 4 - 3 1  

Nov. 1 - 7 
8 -  15 

1 6 - 2 3  
24 - 30 

Dec. 1 - 7 
8 -  15 

Total 

Song Thrush 
1963 1964 I965 

2 
1 6 3 
2 9 13 
2 7 3 
3 2 3 
4 4 1 
6 3 7 
3 2 4  
1 1 10 
4 1 5  

0 2 
2 4 

1 

28 37 56 

Total 
2 

10 
24 
12 
8 
9 

16 
9 

12 
10 
2 
6 
1 

121 

Hlackbird 
I964 1965 Total 

T o o  few clutches are available to justify comparison between 
years, but Blackbirds seemed unusually late in nesting in 1963. T h e  
combined data are used in Fig. 2 to compare the breeding seasons at 
St. Arnaud and Mangcre, .4uckland (Bull, 1946). Both species start 
laying about a month later a t  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 a t  Dunedin than 
elsewhere in New Zealand. It is interesting that breeding starts more 
rapidly at  St. Arnaud, so that the peak laying period, 24 - 3 0  September, 
is the same as in Auckland. 
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SONG THRUSH 

AUG SEP OCT NOV D EC 

BLACKBIRD 
St. A r n a u d  - 

A u c k l a n d  0-- 

I 

AUG SEP OCT NOV D EC 

Fig. 2 - Comparison of breeding season of Song Thrush and Blackbird 
at St. Arnaud and Auckland (Bull, 1946) .  Bull also. records nine 
eggs in June and July. 
































































