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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. 
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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 
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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 
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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" 
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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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