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FOODS OF THE WHITE-FACED HERON 
By A .  L. K .  CAlCliOLL 

SUM M AKY 
A study of the stomach contents o f  89 White-faced Herons showed them to be pr imar i ly  

wetland-pasture and aquatic feeders. Although predominantly carnivorous, 65 birds had eaten 
plant material, usually i n  small amounts. Vegetative parts of sedge, grass and clover occurred 
most frequently, but in  two specimens water-weed comprised the bulk of plant food. 

Invertebrate food. present i n  every specimen except one, was predominantly crustaceans, 
insects annelids and arachnids. Molluscs and a proportion of smaller invertebrates were 
considdred i n  most cases to be be present as a result of their liberation f rom gut of 
digested fish. 

Al l  birds were collected from habitats where fish especially trout were present or 
wi th in feeding range. Fish occurred in 45 stomachs. In  brder of weight consumed they were 
bully, smelt, trout and whitebait (adult and immature). Elvers and carp were eaten so 
rarely that they were unimportant in this study. 

INTRODUCTION 
White-faced Herons (Arden ?i,ovt~ehollandiae) are not indigenous 

to New Zealand but have been carried to this country from Australia 
by weather systems. Oliver (1955) noted that a small population 
was already established in Nelson antl that a few specimens had been 
recorded in the North Island when Huller first listed the species in this 
country in  1865. During the following. seventy years their numbers 
increased as a result of breeding by resident birds, irugmentecl periodically 
by the arrival of Australian vagrants. 

T h e  species remained scarce and restricted almost exclusively to 
the South Island until the 1930's when the population began to. increase 
rapidly and disperse throughout the country. New areas are still being 
actively colonized particularly in North Aucklancl and the Bay of 
Plenty. 

Colonies have been established successfully not only in co:istal 
irreiis but far inland beside streams and rivers or in other wetland 
habitats. This  increase ill popu1;rtion has caused anxiety among fisher- 
men in some districts, who report serious depletion of trout stocks, which 
they attribute to excessive predation by herons. As a result of con- 
tinued complaints, the Department of 1ntern;rl Affairs undertook ;I 

study o l  the lootl hal~its of these I~irtls. 

MATISRIAL 
Betwecti Mi~y 1963 antl October 1965, 93 I,irtls were exmlined. 

Collecting was done in p1;rces where trout were known to be present 
o r  withitt feeding range. South Island samples were from localities in 
Cmterbury:- Ellesmerc 30, Hororat:~-Selwyn 18, Christchurch environs 
6, I'areora district 2. Most North Island specimens were taken in the 
Kotoruit Conserwncy as fo1lws:- Rotorukl-Tau110 15, Wairoa-Gisborne 
6 ,  Wl~ilkatane 8, Mangakino I. Those renr;tining were lrom Waikato 3, 
M t. Hruce 1, I'autal~anui I, Dannevirke I, Kangitikei K. estuary 1.  

Collecting was done chieHy by field staff of the North Canterbury 
Acclimatisation Society and Wildlife Branch of the I>epartment ol' 
Internd Afkiirs. Six speci~nens were given by the Cantcrl~ury Museum. 

Birds were frozen whole as soon 21s possible after tlcath. Analysis 
of stomach contents entailecl measurement of weight mc1 volunle of 
total food, together with a count of individual items. Kecently ingested 
organisms are readily identifiable but as digestion proceeds the food 
becomes increasingly macerated by the action o l  strongly-acid digestive 
juices. Eventually there collects at the I m e  of the st6m:tch :I residue 
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of indigzstible fragments. Here it is possible to make a reasonably 
accurate assessment by a count of diagnostic fragments e.g. mouth-parts 
of insects, otoliths of fish and shells of gastropods. 

When stomachs contain fish there arises the problem of determin- 
ing what proportion of organisms present in the lower stomach has been 
liberated from the gut of previously-digested fish. Many smaller organisms 
recorded must ccrtainly originate in this way. A study was made of 
all specimens with regard to degree of digestion of ingested fish in 
relation to kind and condition of other organisms present in the 
stomach. A comparison of types of invertebrates occurring in the 
presence or  absence of fish indicates that the greater part of food 
found in heron s t o ~ a c h s  has been selected as such. Table 1 shows 
on a seasonal basis the number of occurrences of food organisms and 
number of birds taking each kind. 

Table 2 shows the average weights and volumes of total stomach 
con tents. 

Identification of plants was based on Allan (1940), Hubbard 
(1954) , Hycle (1957) , Martin and Barkley (1961) and Mason (1964) ; 
and that of animals on Parker and Haswell (1940), Powell (1947), 
Imms (1947 and I951), Stoke11 (1955) and Torrie (1962). 

STOMACH CONTENTS 

Inorganic &faterial. I n  some spcimens a little fine sand or mud 
was found. This  was almost certainly taken in with the food and 
could in no way be considered as grit, as herons depend on chemical, 
and not mechanical, processes tor the breaking down of their food. 

Plantr. Although food in aii stomachs was predominantly animal, 
65 specimens contained plant material. Thirty-five held only traces, 
probably acciclentally ingested. Grass and sedge leaves occurred in 
38 specimens, clover leaves in 16, Azolla sp. in  four and Lemna sp. in  
three. Seeds from a variety of plants of pasture and wetlands were 
found but either singly or  in numbers too small to be significant. 

Animal. 

(a) I n ~ e 6 t ~ .  
Most consistently occurring were Hies (Diptera) arid beetles 

(Coleoptera) in  both adult and larval forms. Species of Diptera 
occurred in 67 specimen (11.4 per stomach), members of the 
genus Calliphora predominating. This  supports observations made 
of White-faced Herons feeding at  carrion where blowflies con- 
gregate in great numbers. Coleoptera, found in 59 specimens 
(19.8 per stomach), were predominantly larval and adult water- 
beetles (Dytiscus sp) . 

Water-boatmen (Hemiptera) were found in 29 stomachs 
(1 1.8 per stomach). Caddis larvae (Trichoptera) were also in 

29 (45.3 per stomach). This average number is high because 
great numbers of minute Oxyethira sp. were sometimes present, 
almost certainly accidentally taken in with other organisms. 

Dragon-fly larvae and damsel-flies (both Odonata) in either 
adult or larval form were present in 21 specimens (4.2 per 
stomach). Moth larvae (Lepicloptera) hati been taken by 20 
birds (7.7 per ston~ach) . Grasshoppers and crickets (Orthoptera) 
occurred in 14 (1 8.5 per atomach) . 
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Other insects found occasion;~lly werc, mayfly adults and larvae 
(Ephemeroptera) in six specimens (18.8 per stomach), stone-fly 
adults and larvae (Plecoptera) in three (1.3 per stomach), lace- 
wing adults and larvae (Neuroptera) in lour (1.3 per stomach). 

(b) Other Znvertebrutes. 
Although present in 32 specimens, Arachnitls were not numer- 

ous (4.6 per stomach). They were spiders ancl harvestmen. 
E;~rthworms (Oligichaeti~) h:ld been taken by 26 birds. They 

disintegrated very rapidly, le;~ving insufhcient identifiable frag- 
ments to make an  accurate count possible. Whcn present they 
often formed the bulk of stonl;~ch contents. 

Crustaceans werc present in 26 specimens (33.6 per stomach). 
These were most commonly cr;tbs and sllrinrps picked u p  on 
tidal flats and ostracotls from Ires11 water. Fresh-water crayfish 
and shield shri~nps occurred twice. T h e  latter were very numer- 
ous in two stomachs collectecl Iron1 Ellesnrere in August 1'363. 

Molluscs, found in 25 (8.8 per stomach), were predomin;mtly 
Poturno;byrgus sp., which occurred in I6 stonr;~chs a n d  were the 
only species of importance. Isidorn sp. appeared in six specimens, 
Plnnorbis sp, and minute bivalves in three, but  singly or in  
numbers too small to be significant. Molluscs were associated 
with fish remains in  all but four instances. 

Nematodes were found in seven specimens but  numerous 
only in one. They were free in the stomach cavity and food 
was also present. 

(c) Fish. 
Forty-nine of the 93 stomachs contained fish or portions of 

fish (see Table 3 ) .  Numbers of fish were estimated by counting 
those with entire heads and, where heads were disintegrated, pairs 
of otoliths. This  followed the example of Dickinson (1951), who 
considered that otoliths, found in stomachs of shags, probably 
came from fish consumed on the day the birds were shot. 

Bullies (Gobiornorphus spp.) occurred in 31 specimens (23.6 
per stomach), smelt (Kelropinnn spp.) in 1.8 (17.8 per stomach), 
immature and adult whitebait  galax xi as^ spp.) in 14 (22.1 per 
stomach), trout (Snlrno spp.) in 10 (4.3 per stomach), elvers 
(Anguilla spp.) in two (11.5 per stomach) and one stomach con- 
tained 30 carp (Cnrassius sp.) 

Sizes ranged from bullies 20 n m .  in length to two headless 
brown trout 85 mm and 90 nlnl respectively. Trou t  occurred 
in nine birds collected from February to May ancl in one in 
.September. Stornachs containing one species of fish only were:- 
eleven with bullies, seven with smelt, four with trout and one 
with whitebait. T h e  remaining 26 sto~nachs contained usually 
two, and sometimes three, suecies. 

In  a11 seasons bullies maintained their importance among 
food fish (See Table 4 ) .  Although smelt were taken in greater 
numbers than bullies from iWovember to  ,January, they occurred 
in fewer stomachs. Excluding bullies, whitebait (adult and 
immature) were most numerous from August to October and 
February to April. Trou t  were found in the greatest number o l  
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birds from February to April; they were few, but usually of a 
relatively large size. 

Elvers occurred in two stomachs and c;irp in one and thus 
were of little significance in this study. 

(d) Other Vertebrates. 

With the exception of three tadpoles found in one stomach 
and a portion of intestine, almost certainly of a swan, in another, 
no further vertebrate remains were found. This  second bird, 
shot at Lake Ellesmere in November during the SwiiIl breeding 
season, also contained 93 flies and was probably feeding on 
carrion. 

Assuming that a11 rcnl;~ins in stomachs were part of tlie 
day's intake, an estimate was made of the total wet weight of 
each animal food species consumed. This  was done by weighing 
as large a number as possible of whole spccimens of each species 
and calculating tlie average weight, which was then multiplied 
by the estimated total number of the species occurring in all 
sto~nachs. It should be clearly understood that these results can 
I,(: regarded as approximate only. 

Total weights were roughly in the proportion of invertelnates 
40 per cent to vertebrates 60 per cent. Invertebrates having the 
greatest importance by weight were crustaceans, earthworms, larval 
moths and beetles, grass1iopl)ers and crickets and adult beetles 
and liies. Vertebrates were predominantly fish. Carp were not 
weighctl, 21s only tails were found and the total weight of elvers 
was n o  more than 1.4 grams, so it was decitletl to exclude these 
two species fro111 the study. (See T a l ~ l e  5) . It should be I~orne 
in mind that this omission h;~s made the pcrcent:lges appearing 
in Table 5 slightly higher th;~n they really itre. 

Hullics were, hy weight as well as numerically, the predomin- 
ant  food fish. Smelt were, on both counts, slightly less than halt 
as important as bullies. Trout  were present in greater weight 
than adult and immature whitebait although comparatively few 
in number. T h e  latter ;ilthough nunierous, weighed little as 
  no st were imm;iturc when taken and therefore very small. 

DISCUSSION 

An atempt has been made to determine what influence the 
presence of White-faced Herons may have on the trout population. 

Although in the sample 'studied the estimated weight of trout 
was 15.5 per cent of the estimated total weight of all fish consumed. 
it could be argued that, by eating other small fish and aquatic inverte- 
brates, herons compere with trout for food, thus indirectly as well as 
directly threatening their pop~tlations. 

However, .4llen (1951) noted a substantial overlap between the 
feeding requirement.< of trout, bully and smelt and Hobbs (1940) 
reported predation of trout fry by bullies. Thus, as by far the greatest 
weight of  fish taken was hully and smelt, on these two counts the 
presence of herons could be considered as I~eneficial to trout. 
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TABLE 2 - T O T A L  STOMACH CONTENTS 

Season Weight Volume No. of Birds 

May - ,July 18.0 g 19.1 cc 26 
Aug. - Oct. 21.6 g 17.5 cc 22 
Nov. - Jan.  27.2 g 20.9 cc 23 
Feb. - April 20.4 g 17.8 cc 18 

Av. for year 21.7 g 18.8 cc 89 total 

TABLE 3 - NUMBERS O F  BIRDS CONTAINING FISH 

May-July Aug.-Oct. Nov.-Jan. Feb.-April Whole Year 

Birds with fish 26 22 23 18 89 
Total  birds 6 10 17 16 49 

Percentage of 
birds with fish 20.1 45.4 73.9 88.9 57.8 

TABLE 4 - AVERAGE NUMBER O F  FISH PER STOMACH 
1N STOMACHS WHERE FISH OCCURRED 

Figures in brackest indicate numbers of birds 

lay-July  AUR-Gct Nov-Jan Feb-April Tota l  
To ta l  No. of 

b i r d s  26 22 23 18  89 
No. of b i rd s  

with f i s h  6 10 17 16  49 

I 

TABLE 5 - Mean weight of predominant species of food fish, also 
total weight of each species expressed as a percentage of total 
weight of fish consumed. 

Number Mean Weight Total  Weight Percentage 

Whitebait 310+ 0.14 g 40 g 2.4 
Trout  43 6.04 g 260 g 15.5 
Smelt 321 1.35 g 430 g 25.6 
Bully 732 1.30 g 950 g 56.6 

A n w i l l a  spp - (-1 22+ (1 )  1 (1) - - 11.5 (2 )  

30 (1 )  
21.1+ (14) 

23.6+ (31) 
17.8+ (18) 

4.5 (10) 

Carasnius sp. - - , - (-1 - (-) 3C (1 )  
Galaxias SP. 3 (2 )  1 *2+ 7 13  2 3 (3 )  
Gobiomor~hus SP 3.7 (3 )  j 38.1 (7) 1 8.6(14)/ 17.7+ (7 )  

- - i Retropinna SPP 3 (1)  22+ ( 3 )  19.8(8) 9 ( 6 )  
Salmo spp 2 (1)  I 4 (1 )  - - 6 (8 )  
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'IL is were eaten T'hirty-seven of the total 43 trout found in s tom .l 
during late summer and autumn. Of these 23, i.e. more than half, 
were taken in North Canterbury. At this time o l  year great numbers 
of fish, including fingerlings, are trapped in diminishing pools left by 
the annual drying-up of long reaches of many Canterbury rivers. Flocks 
of birds, including herons, gather here to feed, but their activities are 
not necessarily harmful as most of these stranded -fish would die in any 
case, despite the salvage operations oE North Canterbury Acclimatisation 
Society field officers. 

Consideration should also be given to the fact that, under any 
conditions, the mortality rate among trout, in their first months of 
life, is very high. Death, from whatever cause it may be, is certain 
to  come to the great majority of fry and fingerlings. In  fact, if this 
were not so, the waters would soon become over-stocked with under- 
nourished trout. 

Regulation of a population, usually effected by predation, is 
necessary in a community in order to maintain a vigorous stock in 
good condition. Thus, in the case ot White-faced Herons, their feeding 
habits cannot be considered inimical to the well-being of the trout 
population; indeed they could well be beneficial. 

CONCLUSION 

A fitting conclusion is a quotation from " T h e  Heron " (F. A. 
Lowe, 1954):- "Because it is partially ;I fish-eater the heron has 
been persecuted far beyond its deserts, for it is virtually omnivorous 
and its [ceding habits vary with prevailing conditions." 

1 would like to thank all those who provided specimens for 
this study. My thanks also to members of the Kesearch Section, Wildlife 
Branch, Department of Internal Affairs, for their valuable information 
and suggestions and their criticism of the manuscript. I am grateful 
to Mr. K. Ordish of the Dominion Museum for assisting with identifi- 
cation of insect material. 

REFERENCES 

ALLAN, H. H., 1940: A Handbook of the Naturalized Flora of New Zealand. N.Z. Dept. of 
Scicntific and Industrial Research Bulletin 83. 

ALLEN, K. R., 1951: The Horokiwi Stream. A Study of a Trout Population. N.Z. Marine 
Dept. Fisheries Bulletin 10. 

DICKINSON, P.. 1951: Stomach Contents of New Zealand Inland Shags. Australian Journal of 
Marine and Freshwater Research 2: 245-253. 

HUBBARD, C. E., 1954: Grasses. Richard Clay and Company Ltd., Bungay, Suffolk. 
HYDE, E. 0 .  C., 1954: Weed Seeds i n  Agricultural Seed. N.Z. Dept. Agriculture Bulletin 316. 
IMMS, A. D., 1947: Insect Natural History. Collins, London. 
IMMS, A. D., 1951: Textbook of Entomoloqy. Methuen, London. 
LOWE, F. A,, 1954: The Heron. Collins, London. 
MARTIN, A. C. E., and BARKLEY, W. D., 1961: Seed Identification Manual. University of 

California Press, Berkley and Los Angeles. 
MASON, R., 1964: Aquatic Weed Identification i n  New Zealand. Proceedings o f  the 17 N.Z. 

Weed and Pest Control Conference 1964: 229-250. 
OLIVER, W. R. B., 1955: New Zealand Birds 2nd ed. A. H. and A. W. Reed, Wellington. 
'ARKER, T. J., and HASWELL, W. A,. 1940: A Textbook of Zooloqy, Vol. 1. Macmillan, London. 
POWELL, A. W. 8.. 1947: Native Animals of New Zealand. The Unity Press Ltd., Auckland. 
STOKELL, G., 1955: Fresh Water Fishes of New Zealand. Simpson and Will iams Ltd., 

Christchurch. 
TORRIE, A, ,  1962: Pond and Stream. Post-Primary Bulletin 15 (1)  School Publications Branch, 

Dept. of Education, NEW Zealand. 


