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ABSTRACT: This paper is an essay on aviculture. It presents general infom1ation on the keeping of gallina­
ceous birds and waterfowl with an emphasis on the relationship between man and the avian subjects of his 
interest. The reasons for keeping rare decorative birds are often an economic nature. The scale of reproduction 
in captivity may result in the change of an ornamental species into a culinary species. The subsequent use of 
a domestic animal may very well deviate from its original taming in prehistoric times, for instance from an 
offering to bio-industry production. The rearing of a species may aIso be connected with the re-stocking of 
shoots. 

Propagation of b irds in captivity may ensure the survival of a species. Still the re-establishing of species 
in nature by means of specimens raised in confinement tends not to be very successful. 

The relationships between certain goose species and man is treated in greater detai l  and based upon obser­
vations on such birds in the author's  own menagerie. 

KEYWORDS :  Aviculture, gallinaceous birds, waterfowl, conservation, domestication, bird behaviour, etho­
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l .  INTRODUCTION 

This paper is a report on my interest in avicultura­
lism, a form of animal husbandry; it is an essay rather 
than a thorough study. It is based upon my own ob­
servations, which resulted from a hobby and were not 
my main task as a scientist which especiaIly concerns 
archeobotany. Throughout my l i fe I have kept 
thousands of animais ranging from pedigree Belted 
Cattle to tiny Bladder Snai ls .  S till I do not think 
that I would have written about my interest in ani­
mal keeping and archaeology i f  I had not read Janet 
Kear's book on man and waterfowl (Kea r, 1990). 
I was impressed not only by the information on 
domestication where waterfowl are cOl1cerned, but 
especially by Kear's description of historicaI goose 
keeping in Britain. She informs the reader on the 
omnipresence of geese, their economic importance, 
the peculiar drives and many other interesting facts. 
Reading the chapters on geese, one real izes how im­
portant geese were also in folklore, in the tales of 
Grimm and Andersen, how important gossards were 
in l i terature, for instance in Selma LagerliWs Nils 
Holgersson. In 1729 Perrault's tales Con tes de ma 
Mere I'Oye were translated by Robert Samber, start­
ing the Mother Goose legend in English-speaking 
homes (l. & P. Opie, 1974). The last time I saw a 
goose-girl, in a chequered apron, a long twig in her 
hand, herding twelve geese, was in Jutland, Denmark, 
during a palynological meeting at the castle of Lø­
venholm, 1982. However, she only took the birds to 
a fenced meadow at som e distance from the farm, 
where they had been confined for the night, protected 
from foxes.  

The reason why Janet Kear's story is so impor­
tant is that she makes clear that we overlook what 
happened yesterday, while painstakingly investiga­
ting what happened the day before yesterday. Her 
book i s  not only of interest to archaeozoologists but 
is  a must for all people dealing with Northwest-Euro­
pean archaeology. Various discipl ines may supply us 
with information on the history of the domestication 
process. Interest in  this process comes mainly from 
the archaeological side. It is therefore self-evident 
that osteological remains found in archaeological 
excavations form the basis for investigations into the 
h istory of domestication. Nevertheless, it is clear that 
many other disc iplines supply essential information 
on this bioarchaeological process. Behavioral ecology 
forms one of the important but underrated parts of 
the study of domestication. The fact that domesti­
cation took and still takes place is more than evident 
from the l iving results. The domestication process is 
a matter of two pat1icipants: man and a particular ani­
mal species. In this interaction a large number of fac­
tors play a role. There are scholat·s who have pointed 
out important aspects, for instance Juliet C lutton­
Brock (1989) in The Walking Lareler. Norbert Be­
necke too treats other subjects besides j ust bones in 
his book Der Mensch und seine Haustiere (1994). 

Some archaeozoologi sts, especiaIly Anneke 
Clason, have turned their  attention to rare domestic 
breeds, which are of interest to archaeology because 
they may form a l ink between prehistoric breeds of 
which only bones are found and the modem stock 
of industrial fanning. These remnants of country l ife 
may sti l l  be the primary source of survival in remote 
areas, but in Europe they are mostly the agricultural 
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leftovers rescued by private people who know a great 
deal more about animal breeding and keeping than 
do scientists. S ince the F AO has been issuing ftrst 
pilot studies and subsequently a journal on 'Animal 
Genetic Resources Information ' ,  we are informed 
about a tremendous wealth of rapidly disappearing 
domestic animal breeds, which are of great interest 
to the b io-archaeologist. 

The domestication of various animais and plants 
(Roberts, 1 989) took place at different times and 
places, from the Late Glacial onward. Yet this do es 
not mean that these proces ses have ended. Modern 
domestication processes can be very informative, al­
though one has to realize that they are taking place 
under c ircumstances d iffering from, for instance, 
those of ten thousand years ago in the Fertile Cres­
cent. In this respect the study of modem domesti­
cation processes resembles anthropology; i t  is  equally 
important for explaining past processes. 

Among the large number of gallinaceous and wa­
terfowl species, a number are not suitable for do­
mestication, while others l ive beyond the reach of 
people. Obvious species were selected and other po­
tential domesticates were missed. In tilis paper I will 
pay attention to the history of wild birds caught and 
kept primarily for ornamental reasons. 

2 .  AVICULTURE 

Keeping birds for ornamental reasons has a long tra­
dition. Such may be concluded from wall paintings 
in Early Dynastic Egypt, in which Egyptian Goose 
(Alopochen aegypticus), Pil1tai l  (Anas acuta), Red­
breasted Goose (Branta ruficollis) and other birds are 
depicted. The methods of collecting, keeping 
and possibie propagation in early aviculture are not 
known. It is  suggested that some animais and birds 
in Egypt were bred or caught from the wild and 
force-fed to serve as offerings to the gods. Only later 
were they used for more worldly pLll-poses. 

In the course of time, avicu ltural interest could 
tum into a culinary one, as happened for instance 
with Guinea Fowl (NulIlida Illeleagris) or Bobwhite 
Quail (Colinus virginianlls) which was developed 
into a breed called 'Wisconsin Jumbo' .  These spe­
cies were tumed from ornamental pets Ol' shooting 
birds into domestic fowl .  Pet-keeping, as found for 
instance in South American hunter-gatherer tribes 
nowadays, may closely reflect early prellistoric man­
animal relations (Serpell ,  1 989) .  However, propaga­
tion is  hardly if at all stimttlated and i t  is  remark­
able that ani mais, af ter being taken from the wild, 
are raised in captivity and subsequently simply re­
leased. Some wil l  stay with their foster parents in the 
settlement, others wil l  disappear. One wonders to 
what extent the keeping and breeding of avicultural 
species in modern society resembles pet keeping in 

Fig. I. Trumpeter Swan (CygllIlS bllccinalor). 

hunter-gatherer tribes. This petkeeping resembles 
the now disappearing rural tradition in the northem 
Netherlands to raise a Jackdaw and keep it for several 
months until the bird disappears. 

Seventeenth-century Dutch collections (Raritei­
tenkabinetten) included rare exotic birds acquired by 
the owners, often rich marine merchants (Brouwer, 
1 954) .  Such birds can be seen in paintings by Mel­
chior d' Hondecoeter, Albert Cuyp and Jan Steen. I t  
is only in the 1 9th and 20th centuries that mere col­
lecting developed into keeping of al l  kinds of wild 
birds, often with the aim of reproduction. These avi­
culturalists had agents a l l  over the world Ol' even sent 
special collectors abroad to obtain rare palTots, ducks 
or pheasants. In the early days, birds were also bred 
in zoos that kept birds under suitable conditions. For 
instance, Frans Ernst Blaauw was an important avi­
cultural ist in the Netherlands at the beginning of the 
twentieth centtuy. Dressed like a Prussian cavalry of­
ficer, he rode on horseback around his estate Gooi­
lust neal' ' s  Graveland where his collection comprised 
1 02 species of animais and birds, especiaily cranes 
and ducks. He repeatedly bred the very rare Trum­
peter Swan (Cygnlls buccinator) (fig. l ) , offspring 
of which were even sent back to the United States, 
where they came from, particularly to the Kellogg 
B ird Sanctuary (Delacour, 1 95 6; Brouwer, 1 954) .  

An important aspect of pre-war bird-keeping was 
that information on avicu I ture became available 
through journals, such as Ibis, Condor or Bulletin de 
la SocietI: d'Acclilllatatioll de France. 

There was no great economic incentive force 
to breed birds in times when they could be caught 
abroad in large numbers and sh ipped to western 
Europe. However, when the country of origin decided 
to protect the dwindling wild stock, the species COl1-
cerned could considerably increase in price .  The 
Russian export ban on Red-breasted Geese some 
decades ago made the price of a pair go up from 800 
to 2200 Dutch gui lders. This price increase enor-
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mously stimulated propagation in captivity, resulting 
in a growing population of captive b irds, whose price 
dropped to about 300 Dutch guilders a pair by 1 996 
( l  US $ = c .  2 HFL). After 1 945, aviculture devel­
oped enormously in several European countries, in­
cluding eastern Germany (Kolbe, 1 972) and in  the 
United States. It was no longer the privilege of es­
tate owners, and large numbers of people from vari­
ous social strata took up this hobby. Most of the h'ade 
in ornamental b irds went along normal channeis, sub­
mitting laws and regulations. When a species was 
present in large numbers and easy to obtain, prices 
were comparatively low. Some species were rare, 
which made them very expensive and put them 
in great demand. Scarcity often meant rarity in the 
wild. This was the case with for instance several 
parrot and macaw species, which were strictly pro­
tected in their counhy of origin. Prices would amount 
to tens of thousands of dollars, and breeding such 
birds became a professional business. Such b irds in  
particular would be  smuggled from their original dis­
tribution area where they were protected in vaino 

3. SCIENTIFIC INTEREST IN MODERN 
AVICULTURE 

Several European countries have their own branch 
of the European organization Aviornis International 
which issues a journal in which practical aspects of 
aviculture are discussed. Very helpful in the dissemi­
nation of knowledge in general are the descriptions 
of species, extracted from literature. This magazine 
and the backing organization can be compared to the 
avicultural journal GazetIe published in Salt Lake 
City, U .S .A.  Al l  the more remarkable is the general 
lack of 'aesthetic' Ol' ' scientific' interest in these birds 
displayed by the average 20th-century Dutch avi­
cultural ist. In Britain discussions in the periodicaIs 
point to a somewhat different attitude. The interest 
seems also low among shooters in the Netherlands 
with their specialized decoy-flocks of White-fronted 
(Anser albifrons) and Taiga Bean Geese (Anser fa­
balis fabalis). Instead, they (the catchers or the shoot­
ers) judge the birds in tenns of their  practical value 
Ol' their value in money. Although the shooters highly 
valued good decoys (Bottema, 1 989)  they nev er­
theless sold their b irds immediately af ter the au­
thorities forbade the use of decoys. This is quite 
remarkable because some shooters or goose-netters 
had a strong bond with their b irds. Anecdotal sto­
ries ab out such t ies are told .  An old Frisian catcher 
was said to have his lea ding decoy, an old White­
front gander, sleeping beside him in the old-fash­
ioned box-bed. 

Today the decoys mentioned above have no value 
since their use in shooting is prohibited. Their only 
remaining use is  in netting for banding purposes. 

S ince wild specimens of White-fronted and Bean 
Geese can easily be obtained by catching, be i t  i lle­
gally, prices are low and interest is  negl igible. From 
an avicultural point of view this is  remarkable, es­
pecially since this absence of interest in Europe i s  
shared by the waterfowl keepers in America, who do 
not keep Bean Geese or Eurasian Whitefronts. TI1Us 
the value of waterfowl for most avicultural ists, at 
least i n  the Netherlands, is  directly defined by their 
economic  value. Avai lable numbers genera Ily define 
the price, but demand for coloured birds or birds with 
sh'iking patterns tends to exceed that for rare but dul l ­
coloured birds. Town parks especially want conspicu­
ous birds l ike Shelducks. 

An aspect of interest to the archaeologist or an­
thropologist is  that the breeders rank themselves 
according to the b irds they keep and the birds' value 
in money is the direct basis of this ranking. To be­
long to the in-crowd of waterfowl keepers in the 
Netherlands, the criterion for a long time was the pos­
session of Red-breasted Geese. When the price of a 
status-conferring b ird drops too much, other species 
take over. It i s  obvious that these new 'status spe­
c ies' belong to the category of birds that are diffi­
cult to obtain or to keep and which are invariably 
expensive. In 1 997, one 's  collection SllOUld include 
a pair of Long-tai led Ducks to demonstrate one ' s  
status. Rare and interesting b irds like the Trumpeter 
Swan nev er achieved such a status because too few 
of the waterfowl fanciers could afford the large ponds 
and large pens that are required to house these swans. 

4 .  NOTES ON GALLINACEOUS B IRDS 

A group that has the interest of a large number of 
breeders is  that of the Gall iformes. In this group the 
Golden Pheasant (C/lIysolophus pietus) and the Lady 
Amherst Pheasant (C/l1ysolophus amherstiae) (fig. 
2) have been kept in western Europe for centuries; 
the first record of the Golden Pheasant in England 
dates back to 1 740 .  This keeping resulted in the 
spoiling of both original species by crossing. At a 
certain  time crossing even caused the disappearance 
of the true wild form of the Lady Amherst Pheasant 
in captivity. In the case of the Golden Pheasant the 
genetic mix-up was even more confusing because a 
series of new colour forms were developed, in which 
the amount of Lady Amherst Pheasant blood could 
only be guessed at. A ve ry attractive variety of the 
Golden Pheasant is the Yellow Golden, perfected by 
Professor Ghigi from Bologna (Wayre, 1 969) .  By  
1 "865 a true-breeding melanistic form had appeared 
and nowadays several variations, including white, are 
shown at exhib itions. Pure wild types, showing no 
red in the yellow crown, are very rare in captivity 
and have to be caught in the wild Ol' can be seen for 
instance in the San Diego Zoo where pedigree i s  



476 S .  BOTTEMA 

Fig. 2 .  Lady Amhers! Pheasan! (CII/:)'solophus amherstiae). 

maintained carefully. The histOlY of pheasants in cap­
tivity and the narrow genetic basis of many species 
in such conditions, are described by Chick Driscoll 
in the San Diego Zoo Pheasant Program (Gazeffe, 
March, 1 988) .  

Within the large gro up of Gal l iformes the genus 
Phasial1l1s has long historicaI contacts with man. 
Martial is  ( 1 00-40 BC) reports that Jason, returning 
from his trip with the Argonauts, bro light with him 
a gallinaceous bird from the stream valley of the Pha­
sis in Colchis .  Re took the bird to Greece and called 
it Phasianos, bird of the Phasis, af ter this river. This 
must have been the Black-necked Pheasant (Pl7a­
sial1l1s colchicus colchicus) which was repOlted by 
Aristophanes (250-1 80 BC) as being kept by promi­
nent Greek fami l ies .  Most evidence from Roman 
times cOJnes from cookery books by Martialis, Ae­
lian, Palladius and Apicius. PictOl'ially the pheasant 
widely featured in mosaics and so it appears in Ro­
man-period Trier in the Rlline area, although it is not 
clear whether the bird occurred there, in captivity or 
even released i nto the wild. Roman mosaics from 
Thysdrlls in North Africa also show pheasants but 
there the birds were not established in nature. In other 
parts of Europe, pheasants were possibly spread by 
the Romans but it is not clear whether this reflects 
their being kept in captivity for a culinary purpose 
Ol' their release into the wild.  The first appearance 
of a certain species does not imply its immediate es­
tabl ishment in the area. In Denmark, the pheasant i s  
described from 1 562 on but  a wi ld  population in that 
country developed only af ter 1 850 .  We could com­
pare this to the firs t appearance of Egyptian Geese 
in seventeenth century Dutch paintings, whereas a 
wild population in the Netherlands did not develop 
until after 1 960. The original feral population of the 
pheasant wil l  have been of Black-necks and we may 
imagine that this  population was reasonably uniform. 
Still there are early Roman images that aIready show 
birds with white necle-rings, for instance in a Roman 

mosaic in Britain. A bird with a white neck-ring i s  
also shown in a Flemjsh gobel in tapestry dating from 
1 520. That date is still too early for Central or East 
Asian imports and we must conclude that the Cho1cic 
strain may have contained this trait  to some extent. 

The genus Phasianus includes 35 slIbspecies, al l  
occurring in Asia (Glutz von Blotzheim, 1 973) .  Du­
ring the 1 8th-20th centuries only some of these sub­
species were of influence on the original Black-neck 
population in the Netherlands . These would be the 
Chinese Rjng-necked Pheasant (Phasial1l1s colchiclls 
forqllafus), the Mongolian Pheasant (Phasial1l1s col­
chicus II/ongolicus) and to a lesser extent the Versi­
color Pheasant (Phasial1l1s colchiclls versicolor). The 
original distribution of these subspecies can be found 
in Glutz von Blotzheim ( 1 973); it should be noted 
that the subspec ies 1110ngolica is not found in 
Mongolia but in the Alta i .  It is remarkable that the 
successive input of different b lood into the popu­
lation has led to a fairly stable breed that developed 
its own character and a colour pattern that was new 
and not found on any of the ancestral breeds . From 
ornithological observations on the development of 
the pheasant population (Allen, 1 953) we may draw 
the conclusion that the existing population is far more 
important for reproduction in the field than the large 
l1lunbers of b irds released for shooting. The latter 
category is very heavily preyed upon by local pre­
dators, whereas the feral population is mostly res­
ponsible for the propagation in the wild. 

In short, various subspec ies from Central and 
eas tern Asia have been brought to Europe and Ame­
rica, first to be kept in captivity but subsequently 
released for shooting. In this way clearly distinct, 
beautiful subspecies have been spoiled by mixing. 
The original Cho1cic form with its black neck soon 
became mixed with strains of diverse feather patterns, 
especiaIly white neck rings. Large numbers of pheas­
ants were reared for shooting and this presented an 
opportunity to observe the appearance of colour and 
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Fig. 3. B l ue-eared Pheasant (Crossoplilloll allri/III11). 

size variation. In captivity a melanistic form ' tene­
brosus' appeared that was also used for shooting. To 
supply restaurants, pheasants were bred d irectly for 
the table and 'broiler' and 'giant' types developed. 
To give an idea of the importance of this game bird, 
Durwood L. Allen ( 1 95 3) i s  quoted from his report 
on the island of Pelee in L ake Erie, Canada: 

The two separate hunting seasons in 1 95 0, totalling 
four days, produced perhaps the greatest hunting in 
the world. The event will go down in hunting his­
tory, for on this tin y, 1 0,000-acre island over 25 ,000 
b irds were shot - more than two and a half birds per 
acre. Most people fem'ed that such a l iberal hunting 
season had killed the proverbial goose, but after the 
smoke had cleared, there still remained a b ird per 
acre. 

In the genus Crossoptilon, the Ear pheasants, 
crossbreeding in captivity has repeatedly taken place. 
This contributed to the disappearance of the Brown­
eared Pheasant (Crossoptilon mantc!7uricum) of 
which only a few birds had been imported in the 
eighteen sixties, resulting in a small population that 
seemed to suffer from inbreeding. The spoi l ing of the 
offspring of the three males and two femaies im­
ported in 1 864 and 1 866 in the Jm'din d' Acclima­
tation in Paris need not be overdramatized, were it 
not that the Brown-eared Pheasant has become 
very rare in its original d istribution area, northern 
China and the Charhar in Inner Mongolia .  Rescuing 
this pheasant through specimens bred in captivi ty 
seems hard ly possibie (Wayre, 1 969) .  The White­
eared Pheasant (Crossoptilon crossoptilon) includes 
several subspecies and since the last imports (before 
1 940) these birds have become very rare and impure. 
The number of pure birds caught in the wild remains 
low and breeders have to be careful not to cross the 
captive White-eared Pheasant with related species or 

subspecies. The Blue-eared Pheasant (Crossoptilon 
auritum) (fig. 3) was imported late ( 1 929) but be­
cmne very well established in acceptable numbers. 
The rapid fluctuations of the numbers of b irds in 
captivity, the very negative effect of wars on cap­
tive populations and the permanent threats in the wild 
make the future of many species like these Ear Pheas­
ants very uncertain .  

Many galliform species are extremely rare in their 
original habitat as a result of shooting and/or biotope 
destruction and this is where the advice and practi­
cal assistance of aviculturalists comes in. Re-estab­
l ishment programmes, for instance those supported 
by the Pheasant Trust, exist for some Syr/llaticlIs 
species which have been bred in captivity and re­
leased in their native country. Such programmes are 
velY complicated. The low l1l1mber of wild birds may 
have been caused by over-cropping or by the more 
serious destruction of biotope. Moreover, one has to 
reverse the domestication process, in which a spe­
cies passed through a genetic bottleneck. The in­
breeding effects of captivity SilOUld be limited, not 
visibly affecting the birds and leaving necessary po­
tential as untouched as possible. For such program­
mes large l1l1mbers of birds are required and the rate 
of succes s is very low or, sadly enough, often negl i­
gible. Not domesticating, or, to put it otherwise, not 
changing a species in captivity, while it is meant to 
be released, is very difficult and in the long run im­
possible. 

The release of captive birds in an area where the 
wild ancestors have strongly decreased in numbers 
is a very difficult operation and should be practised 
bnly as a last option. In fact, if no specimens remain 
in the wi ld, one may replace the former wild horses 
by mustangs. 
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5. WATERFOWL 

The group of birds I am fairly well acquainted with 
is  the fami ly  of the Anatidae, the geese, swans and 
ducks. I am not only famil iar with the keeping and 
breeding of several of these species, but I am also 
interested in aspects of domesticity. Of the 258 spe­
cies of Anatidae, I kept Ol' currently keep 56 species, 
most of which have reproduced in confinement. An 
advantage of waterfowl keeping, compared with the 
keeping of Galli fol111es, is the relative immobil i ty of 
Anatidae if  they are pinioned Ol' c l ipped. Without 
complete wings, waterfowl ean be confined by low 
fences. Gallinaceous birds have such strong legs that, 
together with fluttering wing movement, even when 
pinioned, they ean jump Ol' scramble over high fen­
ces, making covered pens necessary. 

The keeping of waterfowl originally started in 
prehistoric times with a few species that were abun­
dant and easy to keep, l ike the Mallard (Anas pla­
fyrhynchos), the Muscovy Duck (Cairina moschata), 
(fig. 4) and the Greylag (Anser anser). The domes­
tication aspects of these species are treated extensive­
ly in literature (Kear, 1990; Delacour, 1954; Benecke, 
1994; Grow, 1972). Subsequently a larger number 
of species, in general represented by strong birds with 
a wide ecological range, were adopted by man. The 
term 'wide ecological range' refers to the abil ity of 
these species to l ive under diverse conditions and ean 
even to survive under conditions offered by man 
which are called 'captivity'. Therefore, this group did 
not include species that l ived in the Arctic Ol' Ant­
arctic ,  on sea water Ol' in very clea n torrential moun­
tain streams Ol' required other very specific condi­
tions. The main criterion was not necessarily food 
quaIity but the susceptibiIity of these species to infec­
tive agents that are common in warm Ol' temperate 
environments, especially in captivity. It is striking 
that in many cases temperature is hardly impoliant. 

Fig. 4 MlIscovy DlIck (Cairilla lIloschata). 

Many waterfowl species from tropicai regions ean 
be kept outdOOl'S in latitudes with below-zero tem­
peratures during winter. The gro up that could be kept 
easily before 1940 in  situations where water was 
available includes all the swan species, with the ex­
ception of the Coscoroba Swan (Coscoroba cosco­
roba), which is an illustration of what is stated above. 
It ean stand low temperatures, a faet that ean easily 
be concluded from its distribution, Patagonia,  Tien'a 
del Fuego and the Falklands, but i t  requires clean 
water, because it is highly susceptible to contagious 
diseases (Delacour, 1954). 

All  geese are relatively easy to keep, not only the 
large Anser and Branta groups, but also their Afri­
ean, South American and Australian ecological coun­
terparts, the genera Chloephaga (fig. 5), Cyanochen, 
Neochen, Alopochen and Cereopsis, the Sheldgeese 
and their relatives. An exception is the Kelp Goose 
(Chloephaga hybrida) which is h ighly specialized, 
feeding on sea coasts during low tide in disease-free 
surroundings . In faet, i t  does not feed on kelp but 
on sea lettuce and other marine vegetable matter 
(Todd, 1996). Belonging to the large group of geese 
eating herbaceous matter (grass), the Sheldgeese are 
h ighly territorial and very aggressive. This makes 
them unsuitable for (economic) domestication. 

A large number of duck species were kept even 
before 1940. Of the genus Anas, the most common 
form, the Mallard, had since long been turned into a 
range of domestic breeds. Closely related species Ol' 
subspecies from trop icai areas, for instance the Lay­
san Duck (Anas laysanensis) from the small island 
of Laysan, and the Koloa (Anas platyrhynchos wy­
villiana) from Hawaii, must have developed relative­
ly recently from Mallards gone astray. Although l iv­
ing on tropicai islands, Laysan Ducks and Koloa ean 
stand low winter temperatures velY well and this may 
be an indication of their recent development from 
Mallards, which is unIikely to predate the Holocene. 

Fig. 5. Magellan Goose (Chloeplwga pieta). 
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Fig.  6 .  White-headed DllCk (Ox)'lIra /ellcocepha/a). 

Fig. 7. C11ilean torrent DllCk (Mergal/elfa arma/a arma/a). 

Fig. 8. Long-tailed DllCk (e/al/gll/a hiemalis).  

This is in sharp contrast with Meller's Duck (Anas 
mel/eri), a mallard-like species from the island of 
Madagascar, which must be considerably older than 
the Laysan Duck and the Koloa. The eggs of the large 
Meller's Duck are much smaller than those of the 
Mallard, indicatillg that this species is adapted to the 
warm conditions of Madagascar, given the relation 
between the size of the newly hatched duckl ings and 
temperature. Larger ducklillgS retain heat better than 
smaller ones under the same tempera ture conditions. 

During the late seventies and early eighties bet­
ter facilities for the housing of demanding species 
became insta lied in more and more aviaries of pri­
vate people. Zoos of course had more trained staff 

and often obtai ned the most modem equipment .  
There was  an increasing trend in zoos to  create such 
conditions not for individual species but for ecologi­
cal  units, for instance the ' tropicai rainforest' Ol' the 
'African savannah'. The aim was to present more na­
tural surroundings with regard to cl imate, vegetation 
and b irds and small animais. Private breeders de­
veloped an amazing knowledge of ex igen t species 
and of necessary technical conditions, such as cIean 
running water obtained through pumping, which pre­
vented the b i rds from foul ing the swimming and 
drinking water. Another important detai l  was that 
breeding pairs were not kept together with many 
others on ponds, as they were in  zoos, but were kept 
separate. It is logical that productive strains were de­
veloped automatically in captivity, because birds that 
did not reproduce simply died out. Indeed, such a 
system do es not differ at al l  from reproduction un­
der natura l conditions, where the most successful 
strains will gradually dominate the population. At the 
same t ime more and more special ized feeds were 
produced by several companies. The f 01111 and pre­
sentation of this food could also be crucial. For in­
stance, for the Stifftails (OxYlIra) (fig. 6) floating 
food had to be developed because these birds wi l l  
hardly leave the water. At the same time the float­
ing food should not disintegrate, so i t  wil l  remain 
available to the ducks and not foul the water. 

In this way technology and avicultural desire in­
troduced a new range of duc k species to be kept in 
captivity and to be propagated if possible. This most 
recent series includes the Mergansers and the Smew 
(Mergini), the Scoters (Melanitta), the Pygmy Geese 
(Nettapus), the Pink-eared Duck (Malacorhynchlls 
melllbranacells) and even the highly specialized and 
much demanding Torrent Ducks (Merganella) (fig. 
7),  the Harlequin Duck (HistrioniclIs hislrionicus) 
and the Long-tailed Duck (CIanglIla hyemalis) (fig. 
8). To establish a captive breeding population of the 
Chi lean Torrent Duck (Merganella a/'ll1ata armata) 
and the Bronze-winged Duck (Anas speclIlaris) 
plans have been developed by Mike Lubbock (Syl­
van Heights Waterfowl) and the Chilean El Refugio 
Staff (Aviornis International ,  U .K.  version, Decem­
ber 1 996) .  

The Long-tailed Duck offers special problems be­
cause of its complicated moult (Glutz von Blotzheim, 
1 969; Delacour, 1 959) .  I t  is  one of the more nu­
merous ducks of our world; unfortunately thousands 
are killed in fishing nets and through oil pol lution. 
To i llustrate the interest in the keeping of this new 
species, a pair raised in captivity in 1 997 would fetch 
i 5 ,000-20,000 Dutch gu i lders ( 1 0,000 US $). 

The difficulty of the initial keeping and breeding 
of one of these demanding species is i l lustrated by 
the example of the Hooded Merganser (Mergus ClI­
clIl/atlls) (Delacour, 1 95 9) .  Before 1 950 the Hooded 
Merganser never l ived for more than a few months 
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when captured, a l though some b i rds winged by 
shooting survived longer on large ponds. C.A. Pil­
l ing from Seattle first established a pair of ' Hoodies' 
in captivity from cripples he obtained in 1950 and 
1953, respectively. The male had to be force-fed for 
ninety-four days before he started to eat by himself. 
Pilling writes: 

Since that time they have become very tame and wi ll 
come up to me when I call them by name and eat 
from my hand. They will eat anything the other ducks 
eat now including bread, whole grains, turkey pel­
lets and game bird feed. Before the breeding season 
I feed them a mixture of raw mea t, fish and grains 
but most of the year I don't bother to make anything 
special for them. 

In 1956, Mr. Pi l l ing's  Hooded mergansers produced 
twelve duckl ings and in the folIowing years more 
Hooded Mergansers were raised. Today this beauti­
ful b ird is  found in  many private collections where 
it does very well on clean, mnning water. 

The lesson to be leat'nt" from the history of avi­
culture of the Anatidae Ol' the Gall iformes is that the 
many species differ very much in their requirements. 
The advance of the technology is reflected in the 
possibil it ies of bird keeping. One must realize that 
this must have been the same in prehistoric times. 
The generalist species were first taken into captivity 
where some species were domesticated even at an 
early stage. The specialists could only be kept in 
captivity because of the increasing knowledge avi­
culturalists obtained of the birds and the teclmical ad­
vances in feed and accommodation. Of course it was 
necessary to provide the required conditions for the 
generalists in the early phases of bird-keeping. One 
could even postulate that at that time the b ird ' re­
quirements were proportionally just as hard to realize 
as the technical sophistication under which superspe­
cial ists were tamed much later. 

6. INBREEDING 

The establ ishment of a smal l  population in captivity 
may lead to a rapidly growing one if the genetic com­
position of the initial group is good. If one Ol' more 
lethal factors are present, at first in a heterozygotic 
form, they will S0011 be bred pure and lead to the 
death of the affected specimens. If the factor is re­
cessive it will not easily leave the population but one 
wi ll still be able to breed some healthy specimens. 
It i s  however a misunderstanding that inbreeding is 
dangerous. Inbreeding was and i s  very conunon in 
animal husbandry and in the wild in island popula­
tions. Genetic drift means that a restricted gene set 
is  present and of this set genes will very easily be 
lost, bad ones as well as good ones. Inbreeding 

Fig. 9. European Eider (Sall/o/eria II/ollissill/a). 

Fig. IO. Bahama Duck (Alias bahall/ellsis). 

causes difficulties only if negative traits are bred 
more and more purely, subsequently causing h·ouble. 
In island forms one can easily accept that such traits 
may not have been present or were soon lost. 

If an island population is established, the genetic 
variation becomes very narrow, resulting in a small 
homozygotic population. An exh'eme situation occur­
red with the Laysan Duck, which twice went through 
a very narrow genetic bottleneck. At one stage only 
a single specimen was left with her clutch of eggs, 
resulting a l l  the same in the re-establ ishment of a 
healthy population. 

6.1. Genetic variation in ornamental birds 

In some species of parrots, pheasants and waterfowl, 
changes (domestic traits) occurred soon after such 
species started being kept. The Canary (Serinlls ca­
narills) is a good example of form and colour varia­
tion in a captive species. In patTot-like birds, the Bud­
gerigar (Mellopsittacus undulatlIs) is  ava i lable in  
many colour varieties. 

As stated ab ove, several colour varieties appeared 
in the Pheasant (Phasianlls colchicus). Such traits 
are valued by man and are selected upon. One may 
consider a white ring in the Caucasian Black-necked 
Pheasant (Phasianus colchiclls colchiclIs) among 
these factors. A comparable feature is the white neck-
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ring that appears in some Caclding Geese (Bl'C/nta 
canadensis minima). 

In waterfowl several species developed white 01' 

'blond' strains. In Eider Ducks (Somateria molissi-
1I1a) (fig. 9) this happened in a few generations, sug­
gesting that the l ight-coloured specimens are not 
mutants but .must be the result of inbreeding of a he­
terozygotic recessive trait present in the wild popu­
lation. The same is h'ue for maUards and African Yel­
low-bi l led Ducks (Anas undulata), which give rise 
to white specimens in a few generations. In the Man­
darin Duck (Aix galericulata), the Carolina Duck (Aix 
sponsa), the Red-crested Pochard (Netta rufina), the 
Pintail (Anas acuta) and the Bahama Pintail (Anas 
baha1l1ensis) (fig. 1 0) the development of white 
strains took more time. For an explanation of the 
occurrence of mutants or recessives, see Bottema 
( 1 992) .  

7. CONSERVATION 

Keeping ani mais will inevitably lead to changes that 
we caU domestication. The genetic composition of 
an animal species will always change under condi­
tions of captivity because these conditions differ from 
those in the wild. Geneti c  drift wi ll play a pro­
nounced role because the number of birds transfer­
red to captivity is  generaily smal! .  Once such b irds 
have become domesticated, they are less suitable for 
re-establishing a wild population. They are not only 
different from their ancestors but they may even be 
no longer adapted to natural conditions. Indeed, very 
large numbers have to be released to allow the pro­
cess of natural selection and adaptation. 

Benecke ( 1 994: p. 7 1 )  gives an example of den­
tal anomalies in wolves from zoos. The a im of the 
zoo is to breed genuine wolves but the selection 
process starts to work under the new conditions and 
these new circumstances may support animais that 
are very well adapted to zoo l ife but which would 
have rapid ly succumbed in nature. The appearance 
of aberrant traits is obvious for those people who 
sharply screen the physical appearance of mammals 
Ol' birds . Of course other, less visible (physical Ol' 

mental) properties may have changed also but these 
are more difficult to detect. It is  important to real ize 
that changes in genet ic composition (domestication) 
will take place unnoticed and as a passive proces s 
until the individuals display traits whicb are positive­
ly selected upon. Domestication is often regarded as 
an active process on the part of tbe people who start­
ed keeping animaIs. It is clear that man may influ­
ence the process but cannot avoid Ol' halt it. The 
keeping and breeding of animais by man is nowa­
days often mentioned in connection with re-establish­
ment programmes. There are several species which 
are extinct in nature and now can exist under the 

Fig. 1 1 . Swall Goose (Alise/' cyglloides). 

Fig. 1 2 . Baikal Teal (Alias IO/'lIIosa). 

protection of man only. Some of them have changed 
to forms that differ very much from the original wild 
form. The aurochs (Bos taurus prillligenius) for in­
stance became extinct shortly before 1 620 (Rokosz, 
1 995) .  But its descendants, in the form of numerous 
cattle breeds, demonstrate the biological success of 
the ancestor. To our ethical way of thinking the dis­
appearance of the original form is felt to be a loss. 

Simpson's law states that :  "Nobody can be his 
father's ancestor". This is true, not only for a domes­
tic form and its ancestors, but also for wild forms 
among themselves 01' any other form. It is striking 
that the Chinese Goose, a typical domesticate, could 
be bred back to wi ld-type birds simply by using the 
ancestral form, a wild male Swan-Goose (Anser cy­
gnoides) (fig. 1 1 ) .  The F I hybrid was dominated by 
the genes of the wild parent and made i t easy to pro­
duce wild-type b irds which are a ltogetller not pure. 

A peculiar manipulation by man is suggested for 
the Baikal Teal (Anas/onl/osa) (fig. 1 2 ), a bird that 
was caught in large numbers before World War I I  
but that stubbornly refused to  breed in confinement. 

. When fi11ally the numbers in East Asia went down 
rapidly, people more seriously tried to raise Baikal 
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Teal in captivity and a production line was devel­
oped, probably first in Gennany. Baikals of two large 
waterfowl breeders in America, imports from Europe, 
which were DNA tested, turned out to have Garganey 
(Anas querquedula) genes. The Garganey is a tea I 
that breeds more easily in captivity and besides the 
Baikal drakes have no problem whatsoever about 
mating with a related species. I t  was observed aIready 
that Baikal males in captivity develop their nuptial 
p lumage later than their relatives in the wild.  This 
makes sense because the Garganey male completes 
his nuptial p lumage late (RuRo Aviornis Interna­
tional, 1 28,  1 996 :  p. 8 1 ) . Thus propagation of Baikal 
Teal was acquired with the help of the related Gar­
ganey. 

I f  we have a range of domesticates, the complete 
gene set of the ancestral fonn may sti l l  be present 
in 'pieces' dispersed over the domestic breeds. We 
m ight even collect these pieces and put them to­
gether. In this way Heck cattle may be a reasonable 
copy of the aurochs. A good example is produced 
by the mating of a black mouse with a white albino 
mouse. The offspring wil l  show the original wild col­
our that neither of the parents could create on its own. 
The b lack one sti l l  owned the colour characteristics 
but was not able to distribute colour over the hairs, 
whereas the white one lacked all colour but stil l  had 
the abil ity to distribute colour. Tims the F I showed 
up as normally wild-coloured . 

An amazing report of man deal ing with a wild 
bird thought to be extinct, is the story of the Giant 
Canada Goose (Branta canadensis maxima). The spe­
cies Branta canadensis differs from the northern 
Grey Geese, belonging to the genus Anser, in its 
ability to form and maintain a series of separate fonns 
that are fairly different and more so as geographical 
distance increases. The various taxa of Canada Geese 
inhabit different geographical regions with specific 
ecological properties. In these regions and the cor­
responding wintering grounds there is remar!cably 
l i tt le genet ic mixing. The underlying mechanism 
must be sought in a low out-breeding rate and fixed 
habitats for the subspecies in the summer half year 
as well as during the winter. In this way taxa have 
been fOl·med. In captivity, Canada Geese of different 
subspecies easily interbreed, resulting in the spoil­
ing of the characteristic subspecies . 

ane of the 1 2  subspecies ident ified by Moffit 
(Delacour, 1 964), the Giant Canada Goose, became 
extinct around 1 920 (Todd, 1 976) .  Specimens from 
Minnesota and North Dakota were present in the 
American Museum. Written information on this sub­
species was available from correspondence between 
James Moffit and elderly field men who repOl·ted 
their  shooting results, size, weight and behaviour of 
the geese they bagged in the eighteen-eighties. Such 
infonnation, as published by Mershon in 1 925 in the 
journal Field and Streall/, gives a good description 

of the feeding behaviour and colouring of the birds, 
and reports weights up to 1 7  pounds. 

The Giant Canada Goose was a resident bird of 
the lakes in the central plains of North and South 
Dakota, Nebraska, Kansas, M innesota, Iowa, M is­
souri, western Kentucky and Tennessee and north­
ern Arkansas. They were much l ighter in colour and 
much heavier in weight than for instance the nomi­
nate form, the Atlantic Canada Goose (Branta ca­
nadensis canadensis). As a resident bird, the giant 
was far more vulnerable than its migratOl'y relatives, 
which were les s confronted with hUlnan pressure. In  
the last century the nominate form had spread over 
large parts of the United States, Europe and New 
Zealand. The early colonists in the eastem U .S .A. 
first encountered the Atlantic subspecies and in fact 
caused its large numbers, using i t  as a decoy and 
spreading this subspecies, which consequently be­
cmne very common. 

Delacour ( 1 954) states that Giant Canada Geese 
were kept by some people as decoys and that 
they were even bred for the table. The Giant Canada 
Goose evidently had all the right attributes for do­
mestication. The geese were larger than Greylags 
(Anser anser). They were rather tolerant towards each 
other. They were available in large numbers in cen­
tral North America at that time and local ly they were 
even kept. Nevertheless it is c lear that more factors 
p lay a role for species to be firmly domesticated. In 
the first place there were aIready domestic geese, 
brought over from Europe by the numerous colonists. 
ane form developed into an American breed, the 
Pi lgrim Goose. It may have its origin in small French 
farms in Picardy (Delacour, 1 964), but Kear ( 1 990) 
suggests that the Mayflower carried British geese of 
Dutch stock. When people wanted to breed geese for 
meat and down production they had rel iable Euro­
pean geese from various origins at hand and there 
seems to have been l i ttie interest in a new farmyard 
bird. Although som e locals kept Giant Canada Geese 
there was no demand to stimulate and ex pand keep­
mg. 

Tbis disClIssion would have been a purely aca­
demic debate over an extinct goose, were i t  not that 
H .C .  Hanson discovered a great flock of these geese 
in Minnesota (Hanson, 1 965) .  Hanson describes his 
observations wbicb undoubtedly indicate that the 
reports on tbe extinction of the large subspecies were 
based upon insufficient surveying. Some people are 
of the opinion that flocks sti l l  occurred on the vast 
plains of Central North America, others do not be­
l ieve tbis at a l l  (S imon Tarsnane, Gazette, April 
1 987) .  The giants are very easy to breed and now­
adays large numbers occur especiaIly as a result of 
large-scale production by the North Dakota Game 
and Fish Department (Gazette, March & Apri l ,  
1 985 ) .  In this programme selection is appl ied, de­
monstrating that the taxonomical definition of the 
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Giant was rather uncertain and the basic material in­
cluded specimens of the subspecies Branta c. moJ­
fitti i n  the west and Branfa c. interiOl' east of the 
range of Branfa c. maxima. The history of the Giant 
Canada Goose is  a good example of the impact of 
man upon a species. Indiscriminate shootillg and b io­
top e destruction rapidly exterminated the b ird. Per­
sonal interest however saved the bird from oblivion. 
The opportunity for a new attempt at domesticating 
the Giant is  there, but will of COllrSe not be seized 
because there is no demand, no market for such a 
new creation. 

8. 'LIVING APART TOGETHER' 

One theOl'y on the domestication of the Red Jungle 
Fowl (Gal/us gallus) is  that the wild b irds became 
increasingly attached to settlements where their own 
territories bordered human habitation. Fact is that 
Red Jungle Fowl, caught in the vicinity of settlements 
nowadays, is often impure . For instance, melanistic 
strains occur. It is unclear whether these are the result 
of crossing with dom es tic chickens, or of inbreed­
ing of recessive factors present in the wild group. The 
first option is supported by the observation of the 
mixing of Mallards and domestic ducks around low­
land settlements throughout the northern Netherlands. 
Domestication as suggested for the Bankiva (Red 
Jungle Fowl) is d ifficult to prove and the theOl'y 
mentioned above allows for other man-animal re­
lations in prehistory than those we witness nowadays 
in modern Asia. The origin of the house hen draws 
the attention aiready for a long time (see also Rein­
hardt, 1 9 1 2) .  

Man' s  commensalism with, for instance, Barn 
Swal lows (Hirundo rusfica) in Eurasia and North 
America, or the House Finch (Carpodacus mexica­
nus) in Cal ifornia and many other species, can be 
used as examples in which a merely unilateral re­
lationship developed. Man was not aware that he 
initially influenced the nesting location of several 
bird species by building houses, but he was not un­
willing to provide some help. Farmers will open their 
barn doors early in  the morning for the nesting Barn 
Swallows, but they never consider taming or exploit­
ing the birds. Keeping insect-eating swallows in a 
cage i s  virtuaIly impossible. Furthermore there is no 
economic point in domesticating swallows. In the 
case of the House Finch, domestication could easily 
have been attempted, since this seed-ea ter has proved 
to be a generalist by conquering most of the United 
States including Hawaii ,  from its homeland Califor­
nia, whence it was spread by people .  Although vari­
ous Eurasian species of Rose Finches (Carpodacus) 
are kept as cage b irds, it is striking that they were 
never propagated in any numbers. The reason for this 
may be that they could never compete vocally with 

the related Island Canat·y which gave rise to an enor­
mou s variety of breeds. 

9. INTIMATE B EHAVIOUR: AN INNATE OR 

LEARNING PROCESS? 

The initial natural tameness Ol' shyness of wild hving 

mammals and birds in prehistory can only be gues­

sed at and I doubt whether standards can be given 

for tameness. We can of course observe the basic 

difference that is suggested for Eurasian species ex­

posed to a hundred thousand years of hunting pres­

sure and the American species meeting the hazards 
of mankind in the Late Pleistocene only. The resuIts 

can be obsen'ed by studying the behaviour of North 

European Anser species and can be explained by the 
theories in Mattin & Wright ( 1 967) .  It is obvious that 
the European geese avoid  all humans, whether they 
carry shotguns Ol' not. I observed that Atlantic Ca­
nada Geese, returning from their wintering grounds 
to their breeding grounds in COl1l1ecticut, within t1u'ee 
days left their nesting pond to collect scraps of food 
at the kitchen doors of houses around the lake (fig. 
1 3). Such behaviom would suggest genetically estab­
l ished absence of fe ar of man, but in nature such a 
trait would be selected for negatively and the own­
ers of such genes would soon disappear. In the ex­
ample  of Connecticut one SIlO uld not forget the role 
of the local inhabitants who welcome the geese that 
return after the snow and ice had melted and feed 
them. As geese can become quite old, the abil ity to 
le arn pays and the same geese that feed at back doors 
in Conllecticut wil l  be wary in the southern states 
where they winter and where shotguns await them. 

The behaviour towards man seems to be a Iearn­
ing process, as can be seen in Pink-footed Geese (An­
ser brachyrhynchus). These birds come from their 
breeding grounds in Greenland, Iceland and Spits­
bergen which are almost uninhabited by man to their 
wintering grounds in Great Britain and the Nether­
Iands, main ly in south-western Friesland. They are 
afraid of man because they have httle faith in their 
legal protection. The fact that the Pink-foot bones in 
the zoological collection of the Groningen Institute 
af Archaeology com e from b irds bought at a local 
poulterer' s  shop, prove that in this they are right. At 
the same time P ink-feet are not afraid of sheep and 
cattle, animais they never meet in their breeding 
quarters. Quite obviously the young b irds simply 
look at the response of their parents towards the 
unknown farm animaIs. Because the parents show no 
Tear, the young birds also ignore them. 

Is this behaviour only a learning process? No ! It 
is  not that simple. I studied the man-related behav­
iour in my Bean Geese which initially were decoys 
selected for netting Ol' shooting (Bottema, 1 989). Al­
so their offspring were immediately very tame, in-
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Fig. 1 3 . M igratOl'Y Canada Geese CBral/la cal/adel/sis cal/adel/sis) with their offspring in a private garden in Connecticut, USA. 

sisting on being hand-fed and approaching and fol­
lowing humans. Now this behaviour could of course 
also be a learning process maintained in a group se­
lected and trained for bagging. Therefore I took tlle 
eggs of a very tam e female decoy Bean Goose and 
put them under a chicken together with eggs of a 
Pink-foot, a species that was not developed for de­
coying, as it is by nature very aggressive and wild. 
When the downy goslings af the two species hatch­
ed, they showed very different behaviouL The young 
Pink-foots stayed with their foster-mother; the Bean­
goose Goslings immediately left their smal!  flocl( and 
very confidently approached people, demonstrating 
that a selection for this behaviour had taken place 
during the development of the decoys. In a way the 
findings relating to decoy geese resemble the results 
of studies on s ilvel' foxes by Dmitry K. Belyaev et 
al. (Trut, 1 999) .  The Russian investigators bred hun­
dreds of polar foxes and selected on criteria of tame­
ness. In the fort y years of the breeding programme 
they avoided inbreeding that was kept below 2-7%. 
Very SOOI1 they had bred foxes which behaved l ike 
dogs and which developed a bond with people by 
their own choice. The change from an aggressive, 

snarl ing fox to a docile animal is explained by hor­
monal alterations, which were thought to change the 
animal, instead of an explanation by the presence of 
mutant, recessive heterozygote traits. 

1 0 . A BOND BETWEEN MAN AND GOOSE 

To i l lustrate the development of a bond between a 
goose species and man, with particular emphasis on 
the goose 's  side of the story, I shal l  present my own 
observations on wild and feral Barnacle Geese (BulI1-

la leucopsis). Even before 1 940, farmers I iving along 
the north coast of the Dutch province of Groningen 
kept Barnacle Geese, which they undoubtedly ob­
tained from catchers Ol' shooters. Of course the Bar­
nacle Goose has a much longer history in captivity, 
and their first nesting record dates from as early as 
1 848 in the London Zoo (Delacour, 1 954).  Up ti l l  
now, the birds have not changed much in captivity. 
One white Barnacle is  known fr0111 its wintering 
grounds in Scot1and, where it was seen and filmed 
by Sir Peter Scott during several years. The only 
other aberrantly coloured bit'ds I know were two dirty 
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Fig. 1 4 . Pair of pinioned Barnacle Geese ( Bmllla lellcopsis) in Y de, the Netherlands. The gosl ings were not pinioned and such banded 

birds were repOl·ted later from various locatioIls northward up to Gotland, Sweden. 

buff-white specimens from the Moscow Zoo sold to 
the Netherlands in the sixties. The Groningen farm­
ers acted l ike the M innesota wheat farmers who kept 
Giant Canada Geese because they occurred in the 
area. Barnacle Geese use the Groningen Wadden Sea 
coast as their wintering grounds and they too co uld 
be caught locally. From one of these farmers I ob­
tai ned a pair of Barnacle Geese that nested every 
year, producing 4-6 young (fig. 1 4) .  They were kept 
in a biotope that differed from their breeding grounds 
in arctic Spitsbergen and from the al luvial clay win­
tering grounds on the Groningen sea coast. The bio­
tope of my Barnacle Geese in captivity is a meadow 
on Pleistocene sandy soi l .  

In  the first years the offspring were pinioned and 
distributed to other avicultural ists, but later I kept the 
offspring ful l -winged to see what would happen. 
There are examples of Barnacles being kept ful l ­
winged in large flocles, for instance at Wormley B ury 
in England (Delacour, 1 954) or Skansen near Stock­
holm. Also a fri end of mine, Bertl.ls van Manen, l iv­
ing about 5 km from my farm, for several years gave 
his young Barnacles the opportunity to use their ful l  
wings. His  experience i s  the same as mine:  their 

behaviour vm·ies widely. Some young birds leave the 
same year, others stay with their parents for several 
years. One should  realize that the parents of a l l  these 
young geese had to stay because they were unable 
to fly away. Van Manen banded the young geese to 
be informed about their  future. The records were 
quite surpris ing, because the geese were reported 
back not only from the wintering grounds in the 
Lauwerspolder in the northern Netherlands, where 
tens of thousands of Barnacle Geese may be seen; 
they were also record ed in Gotland in the Baltic and 
one was repOlted three times from Wi lhelmshaven 
in Germany (communication A. Veenstra, Wester­
velde) .  

The pattern of leaving the home ground where 
they had been raised, was quite variable. As is widely 
known, geese have a strong family tie. Hence the 
young b irds stayed close to their  parents and the 

. family would chase away or threaten other geese 
including Barnacle Geese. During the late winter 
months or the early spring, my goslings would dis­
appear though sometimes only part of a nest would 
leave. In  general ,  but not always, the young males 
would leave first and one could aiready see that their 
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father was less friendly towards them than towards 
his daughters. Occasiona l ly there were b i rds that 
stayed and I think that their first moult on the farm 
may play a role in their decision to stay there after­
wards. B irds a lways disappeared during stormy 
nights. The Barnacle Goose is  an excel lent fl ier and 
it is not plausible that they were b lown away. In my 
opinion the birds used a strong wind to reach a des­
tination that is  unknown to me. I did not see any of 
these birds return for a long time. 

This pattern of flying away changed abruptly af­
ter the fol Iowing happened. In 1 995 tlu'ee pairs of 
Barnacles suddenly turned up together on 1 0th of  
May. They were obviously paired and the femaies 
were c1em'ly ready to lay eggs. One of the pairs in­
c1uded a female that undoubtedly knew the situation, 
pens, feeding trays, and nest boxes. She was not at 
all shy and could almost be hand-fed. The male, how­
ever, did not dare to land in the enc10sed meadow 
and eventually disappeared. Quite probably this male 
originated from somewhere else. The female to ok the 
nest box that had been left a week before by a pair 
of Cacklings af  ter thei r  eggs had hatched, and two 
days after her anival the Barnac1e la id her first egg. 
Because the other nest boxes were a l l  occupied by 
other goose species with strong territorial behaviour, 
the four other Barnac1es flew away af ter a few days. 
The single female raised two young birds and by the 
end of the summer she was flying around daily for 
about five to ten minutes with her own offspring as 
well as the five young ful l-winged Barnacles of my 
own pinioned pair. On 5th of December there was a 
rather severe night frost and in the morning, as I fed 
the birds, the ful l-winged geese took to the air and 
disappeared witllOut c irc1ing over the farm yard. They 
did not return. 

In the first week of May 1 996 again three pairs 
arrived. I recognised the head pattern of three indi­
viduals with certainty. One was the single female. 
Her mate landed in the adjacent meadow to observe 
the pens with suspicion and left af ter two days. The 
second pair were one of those that came the year be­
fore, but left when they found all the nest boxes 
occupied. They did so again this year. The third pair 
took the box of a Bar-headed Goose (Anser india/s), 
and chased the occupant out so that she lost her 
c lutch. I put a nest box for the single female in an 
empty pen next to that of the unfortunate Bar-heads. 
It is common knowledge that geese are nesting in the 
open in marshes, tundras or on sea coasts under 
natural conditions. Still, if they are given the oppor­
tunity they wil l  prefer a nest box over an open nest 
site. This is of interest from the side of the archaeo­
logist. Prehistoric hunter-gatherers eventually made 
such a decision. The single female laid five eggs and 
started to sit on them. She was however constantly 
harassed by the neighbouring Barnacles and when 

one single gosling hatched, it  was kil led. The absence 
of a male to defend the territory was very obvious. 
After having a spoiled season, the single female went 
to the pinioned pair, definitely her parents, who had 
five gosl ings that season and who accepted the Ioner. 
The other pair raised four goslings and did not mix 
with O l'  were tlu'eatened by the pinioned pair .  I took 
the opportunity of the moult to ring the full-winged 
adults and also banded the goslings before they could 
fly. The feral pair started wandering about as soon 
as the fami ly could fly. The two groups of b irds did 
not mix, the pinioned parents with thei r  flying off­
spring and the s ingle female stayed i n  the fenced 
meadow that the pinioned pair could not leave. The 
other flock was flying around, sometimes kilometres 
away, and only grazed in neighbouring meadows. On 
8th of December the single female suddenly left with 
the juveniles of the p in ioned pair, three days l ater 
than the year before. The other flock invariably flew 
around, but after the onset of heavy frost several 
weeks later, they also disappeared. 

Certain facts are worth mentioning. The rehlrn­
ing b irds displayed the same behaviour as the b irds 
I saw nesting at Spitsbergen. There they retumed to 
the is land to start looking for nesting sites imme­
diately after their  arrival and the pair formation and 
the development of eggs had aiready taken place 
during the migration northward. Although my birds 
disappeared from the site where they hatched some 
years ago and are reported from sites far away, they 
can find the way home just as well  as their wi ld 
counterparts. The fact that these birds return to the 
place where they hatched proves that they are to 
some extent conditioned to such a place . If the loca­
tion i s  defined by man, a bond between goose and 
man can be established but one may wonder whether 
the l ocation or the human being is more important. 
The behaviour of adults is more predictable than the 
behaviour of sub-adults. This is also true for domestic 
geese. In keeping domestic geese it pays to breed 
young and eat them at Christmas rather than to eat 
the old ones and keep the young ones. The latter cate­
gory is unpredictable .  They sti l l  have to pro ve that 
they can reproduce, lay fertile eggs and sit properly, 
whereas the parents have aiready demonstrated their 
abi l ity. Many geese start to be reliable parents at an 
age of 4-5 years and then wi l l  produce offspring for 
decades. 

Now the observations above concern the behav­
iour of b irds that were hatched in captivity and hUlled 
feral .  What about the choice of Barnac1e Geese when 
not influenced by man? There is a tendency among 
these geese. to select nesting sites c10se to settlements, 
as I saw in Ny Alesund on Spitsbergen in 1 987. B irds 
choose nesting sites within the v i l lage, quite in con­
trast to the shy Pink-footed Geese. Such a choice 
was without doubt made because it gave protection 
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against marauding polar foxes and large gulls. It is 
the same behaviour that is seen in Eider Ducks that 
seek protection in I ce landic farmyards where the 
owner guarantees undisturbed sitting but may take 
the valuable down. Here I retum to the question: How 
was the situation long ago in prehistory? The B ar­
nacle Goose has been protected in north-western 
Europe for a long time, whereas the various species 
of the genus Anser are not. If we took up indiscrimi­
nate shooting of Bamacles, it is likely that they would 
not nest among the wooden houses of Ny Ålesund. 
Such an expectation is suppOlted by the responses 
of birds that are prosecuted in a certain part of 
their distribution range and that are solidly protected 
e l swhere. In the Netherlands the Widgeon (Anas 
pellelope) is hunted among other things because it 
consumes grass. Farmers complain ab out the dam­
age, and after all, this bird has been shot for centu­
ries. Widgeons are wary birds and circle a long time 
before they settle in grassland. The appearance of 
people wil l  flush them at a considerable distance. 
Their behaviour was quite different in the outskirts 
of Kyoto, Japan, where I saw hundred s of Widgeons 
on a pond in a large park, together with Falcated 
Ducks (Anas fa/cata). These birds would eat bits of 
bread and my first impression was that they were 
ornamental fowl .  The biologist who took me to the 
pond, explained that these were genuine migratory 
birds coming from mainland Asia .  It was strictly 
forbidden to shoot them and their behaviour was 
indeed very different from that of our Widgeons. 
Thus tame behaviour can be displayed by birds in 
certain situations whereas in other situations the same 
birds remain shy. It should be stressed h_owever that 
in case of decoys useful behaviour of another origin 
can be demonstrated in birds which have been se­
lected for hereditat·y tameness by man. 

1 1 . CONCLUS IONS 

In this paper it is explained that domestication is a 
logic result of animal breeding. The examples can 
be fOllnd also nowadays in the results of avicultural 
activities. Successfu l  keeping and breeding of water­
fowl and gall inaceous birds is highly depending upon 
the technical development of food and environmental 
quality of the housing and lodging of the birds but 
this statement is also true for prehistoric times. Rare 
exotic species are very much in demand, and their 
value seems to depend mostly upon the price. Spe­
cies that are bred in large numbers may end up as a 
culinary object. Behavioural aspects of avinilture are 
very instructive for the study of early domestication. 
Tameness is only to a small patt a learning process, 
mostly hereditary traits are heavily selected upon. 
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