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Extended Parent-Offspring Relationships in Greenland White-fronted Geese
(Anser albifrons flavirostris)
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Continuing associations between parents and
fledged offspring are uncommon among most bird
species. They are, however, especially prevalent in
territorial species with cooperative breeding (see
Brown 1987). Although cooperative breeding has not
been recorded in wildfowl, it has long been recog-
nized that juvenile geese remain with their parents
for at least part of their first year (Phillips 1916, Elder
and Elder 1949, Hochbaum 1955). Guiding offspring

on migration to traditional staging and wintering sites
and teaching offspring valuable foraging techniques
and social skills, as well as the locations of safe and
productive feeding and roosting sites, are common
explanations for the prolonged parent-offspring re-
lationships in migratory geese and swans.
Greenland White-fronted Geese (Anser albifrons fla-
virostris; Dalgety and Scott 1948) breed in West Green-
land between 64° and 72°N, and winter exclusively
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Fig. 1. Longevity of parent-offspring relation-

ships in Greenland White-fronted Geese banded at
Wexford, Ireland.

in Ireland, Scotland and Wales. In the 1970s, the pop-
ulation had declined to between 14,300 and 16,600
due mainly to the loss of bog-land habitat tradition-
ally used by the geese (Ruttledge and Ogilvie 1979).
By November 1989 the population had recovered to
27,000 individuals, the increase being due to protec-
tive legislation and conservation measures on the
breeding and wintering grounds (Wilson et al. 1991).
However, there is still continued concern for the well
being of the population. The Irish National Parks and
Wildlife Service initiated a marking/resighting
scheme in 1982 with the aim of understanding better
the site movements, habitat use and social behavior
of geese, leading to improved management of the
population. This paper reports on the findings of a
detailed analysis of the resighting data of geese of
known age with respect to the persistence of parent-
offspring relationships.

Geese were cannon netted at Wexford, Co. Wex-
ford, Ireland between October and December. They
were marked with standard metal bands and indi-
vidually coded plastic leg bands and neck collars.
Geese were sexed by cloacal examination, aged on
plumage characteristics as juveniles (<1 year) or adults,
and weighed and measured. Birds were retained in
holding pens before being released together to avoid
break-up of family units.

As of March 1991, 843 geese were marked, 790 on
the Wexford Slobs (where more than one-half of the
population winters) and 53 elsewhere in Ireland. More
than 15,800 resightings of individually marked birds
have been made, the majority of which yield infor-
mation on the social status of marked birds and their
associates.

Three or four days each week from late September
to April were spent “resighting” individually marked
geese on the North and South Slobs at Wexford. The
Wexford Slobs are intensively farmed lands, re-
claimed from Wexford Harbour in the middle of the
last century. Observers drove a regular network of
roads throughout the Slobs and observed the geese,
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without disturbing them, using telescopes (60 x mag-
nification allows collars to be read as far as 800 m
away). The other Irish and Scottish sites that are used
by White-fronted Geese were also covered on a reg-
ular basis. When a marked bird was resighted, the
status of the bird (i.e. paired, unpaired, with adults
or juveniles) was determined and the number of as-
sociated geese recorded (i.e. presence of mate and
number of parents, siblings or goslings). The band
numbers of associated marked geese were recorded,
when possible; otherwise, associates were termed as
“unbanded.”

Definitive family relationships (parent-offspring
and sibling-sibling associations) were determined for
juveniles in their first winter. Only those birds that
had two banded parents were used in the subsequent
analysis. The number of these geese associated each
winter with one, two, or no parents was determined
and expressed as a proportion of the total number of
marked geese seen of that age. The social status of
those geese that were with neither parent also was
determined (i.e. whether paired, associated with sib-
lings, or loosely associated with other geese of un-
known relatedness). Of the 383 juvenile White-front-
ed Geese banded in Ireland, 188 had both parents
banded and were used in the analysis. Parent-off-
spring cohesion was extensive (Fig. 1).

In their first winter (i.e. at three to nine months of
age), juveniles were associated with one or more par-
ents on 94.0% of occasions (1 = 188 birds) and family
cohesion was consistent throughout the winter. When
birds were recorded without parents (on odd occa-
sions), they were usually associated with a sibling,.
There were only two records of banded orphans in
their first year (omitted from analysis). The family
status of birds in subsequent (i.e. second to sixth)
winters is shown in Table 1.

The mean age for males leaving the family was 1.65
+ SE of 0.139 years (1 = 34), whereas the mean age
for females leaving the family was 2.00 + 0.183 years
(n = 21). However, this difference is nonsignificant
(Mann-Whitney W = 864.5, P = 0.132).

No evidence suggested that geese left their families
when their parents bred again. Five banded pairs bred
in consecutive years and, in four of these, at least one
of the brood was banded and was still associated with
its parents and the new brood in the following year.

As most families contained more than one bird
banded asajuvenile, it was possible to identify sibling
attachments once geese had left their parents. On
average, 13.8% of birds were associated with one or
more sibling after having left their parents. Also, each
year 11% of geese paired upon leaving, and 14% were
associated with geese outside the family.

The common explanations for extended parental
care in geese and swans are also attributable to Green-
land White-fronted Geese. However, they do not ex-
plain the extreme longevity of the relationships found
in this analysis. A combination of (1) large body size
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TasLE 1., Family status of Greenland White-fronted Geese banded in Ireland as juveniles in winters following
banding. Data shown as number of geese seen with one, two or no parents, and as a percentage (in
parentheses) of number of banded geese (of that age class) seen in that winter.

Winter
Seen with Second Third Fourth Fifth Sixth
Two parents 52 (41.6) 24 (30.8) 10(21.7) — —
One parent 33 (26.4) 14(17.9) 5(10.9) 4(30.8) 2(25.0)
No parents 35 (28.0) 33 (42.3) 30 (65.2) 6 (46.1) 6(75.0)
Unknown 5(4.0) 7 (9.0) 1(2.2) 3(23.1) —
Total 125 78 46 13 8

and how this relates to flock behavior and feeding
ecology, (2) the highly scattered and remote distri-
bution of traditional wintering sites, and (3) the pos-
sible existence of alloparental care (Ely 1979, Stroud
in Fox and Stroud 1981) may explain to some extent
the extreme persistence of parent-offspring associa-
tions in this species.

Greenland White-fronted Geese are relatively large
and traditionally feed on highly nutritious bog plants
(Ruttledge 1929, Fox et al. 1990). They are also notable
for being the least gregarious of British geese. It ap-
pears that there are fewer requirements among such
species to form large, highly dense flocks and, hence,
family associations are easily maintained. This hy-
pothesis explains why larger goose species, such as
the Giant Canada Goose (Branta canadensis maxima;
Raveling 1979), appear to have longer parent-off-
spring relationships than the highly gregarious small
goose species, such as the Cackling Canada Goose (B.
¢. minima; Johnson and Raveling 1988) and Ross’s Goose
(Anser rossi; McLandress in Johnson and Raveling 1988),
which primarily graze on low-quality grasslands in
large aggregations.

Greenland White-fronted Geese traditionally win-
tered on lowland peatlands, and a proportion of the
population still depends on these traditional sites.
The geese are extremely site loyal, often returning to
the same bog (or field, in more recent times) each
winter (Wilson et al. 1991, Warren et al. 1992). “Teach-
ing” offspring to locate these often scattered and re-
mote feeding sites almost certainly has been an im-
portant factor in the evolution of this unusual social
behavior. Bewick’s Swans (Cygnus columbianus bewick-

. i) also are traditionally site faithful (Scott 1978) and
have long-term family ties (Scott 1980). Retaining the
family unit, along with extreme site loyalty, has all
the advantages of flocking (such as shared vigilance;
Lazarus 1978), but individuals share the costs and
benefits with their own kin rather than unrelated
birds. Although teaching offspring the locations of
traditional wintering sites is likely to have been an
important factor in the evolution of this behavior,
more than one-half of the population currently win-
ters on a relatively small area of intensively farmed
grassland. Hence, this behavior may now be some-
what obsolescent.

Yearling Greenland White-fronted Geese have been
seen on the breeding grounds associating with adult
geese (presumably their parents) at the nest and with
their parents’ newly hatched goslings (Stroud in Fox
and Stroud 1981). Nest attendance and nest defense
by yearling Pacific White-fronted Geese (Anser albi-
frons frontalis) also has been documented (Ely 1979).
Attendance at their parents’ nest and the defensive
behavior of offspring from previous years may well
be a form of alloparental care. This behavior may be
particularly important in Greenland White-fronted
Geese as nest predation is high (Fox and Stroud 1988),
and very few pairs succeed in returning to the win-
tering grounds with young (Fox et al. 1983).

We thank the Irish Wildlife Service for making this
analysis possible, especially John Wilson, Oscar Merne
and Dave Norriss, and we acknowledge their finan-
cial support. We also thank the many observers in
Greenland, Iceland, Scotland and Ireland who have
provided resighting and recovery information. Myr-
fyn Owen and Mike Bell gave advice during analysis.
Frank Bellrose, Hugh Boyd, Dave Norriss, David
Stroud and an anonymous reviewer gave comments
on earlier drafts of this manuscript.
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Intergradation Between the Bush-Tanagers
Chlorospingus punctulatus and C. ophthalmicus in Western Panama
(Aves: Thraupidae)
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The taxa included under Chlorospingus ophthalmicus
(Common Bush-Tanager) show complex geographic
variation throughout the vast range of the species
from Mexico to Argentina, For example, there are 10
named subspecies divided into at least 14 discrete
populations in Colombia and Venezuela alone (Olson
1983). Three taxa in this complex have been named
from western Panama. One of these, C. punctulatus
Sclater and Salvin 1869, found in the provinces of
Veraguas and Coclé (Fig. 1), is sufficiently distinct
from the others in its very dark cap and more intense
coloration that it has almost always been given the
status of a separate species (e.g. Hellmayr 1936 [and
all previous authors), Eisenmann 1955, Storer 1970),
or has been maintained as its own subspecies “group”
(AOU 1983).

The subspecies C. o. regionalis Bangs 1906 ranges
from the mountains of Costa Rica to the western slope
of the Volcan de Chiriqui in Panama. Although its
distribution had previously been misunderstood, the

population known as C. o. novicius Bangs 1902 was
shown to occur (Olson 1981) only on the eastern slope
of Volcan de Chiriqui (Fig. 1), mainly in the vicinity
of the town of Boquete. This form is decidedly more
richly colored than C. o. regionalis and was considered
to show some approach to the coloration of C. punc-
tulatus (Olson 1981).

These bush-tanagers are common and conspicuous
where they occur and the absence of specimens be-
tween western Chiriqui and central Veraguas is prob-
ably an artifact of collecting due to lack of roads in
the mountainsin the area. Construction of an oil pipe-
line and an accompanying highway (often known as
the Fortuna or “oleoducto” road; Ridgely and Gwynne
1989), from Gualaca on the Pacific slope of Chiriqui
to Chiriqui Grande on the Caribbean slope of Bocas
del Toro, provided access to mountainous habitats
some 25 km east of the Boquete area. Birds of the C.
ophthalmicus complex were observed along this road
and referred to the subspecies novicius by Ridgely and
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