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ABSTRACT

| investigated mechanisms influencing adoption behavior in the common
tern (Sterna hirundo). | defined adoption in the Laridae and treated the adoption
process as two distinct steps: (1) wandering followed by (2) acceptance into a
new nest. | conducted two series of field experfments and evaluated data from
an eight-year observational study directed by Dr. lan C. T. Nisbet. All
investigations were conducted on Bird Island or Ram island in Buzzards Bay,
Massachusetts.

My analysis of the observational study data showed that chick wandering
is neither rare nor widespread, occurring at a rate of 16% of all nests studied.
Twenty-six percent (26%) of wandering chicks survived to fledge, compared to
an overall survival rate of 44%, and stay-at-home siblings of wandering chicks
realized the highest survival rate (57%). Most adoptions occurred at nests where
the oldest chick was four-days or less old.

In the first of my two series of field experiments, | investigated fitness
costs and benefits to both parents and chicks through brood manipulations.
Transferred chicks generally realized both direct and indirect fitness benefits
because they and their stay-at-home siblings both had higher survival rates than
control chicks of the same hatch rank. Parents of transferred chicks also gained
fitness benefits, while parents at augmented broods suffered fitness losses due

to lower survival rates of their own chicks.
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In the second of my two series of field experiments, | investigated
mechanisms involved in chick wandering by temporarily removing one member
of a parent-pair. Removing one parent resulted in higher levels of aggression
directed towards experimental broods and significantly higher wandering rates.
These results suggest that wandering can be triggered by either deficiencies in
parental care or aggression directed towards chicks.

My results support the view that both wandering chicks and their parents
stand to realize fitness gains. If parents actively induce wandering, then adoption
can be interpreted as a parasitic strategy facilitated by the timing of parent-

offspring recognition.
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CHAPTERI

ADOPTION BEHAVIOR IN THE LARIDAE

Introduction

Adoption and other forms of alloparental care, in which individuals other
than the genetic parents provide care for young, have been documented in over
150 mammalian and 120 avian species (Riedman 1982). Many of the species
involved in these cases share similar behavioral or social reproductive
characteristics.

Alloparental care behaviors include "babysitting" and "helping", where
young receive care from non-parents as well as parents. Adoption, on the other
hand, is a form of alloparental care involving the fostering of another individual's
young (Riedman 1982). In adoption, only foster parent(s), and not biological
parents, care for young. Forms of adoption include "step parenting", where a
replacement parent cares for the offspring of its mate (Plissner and Gowaty
1988); adoption by failed breeders (Jouventin et al. 1995); taking over of an
entire brood (Larsson et al. 1995; Williams 1994); and assuming full care for a
single (or a few) foreign young by breeders that are also caring for their own

young (Brown et al. 1995; Bukacinski et al. 2000; Carter and Spear 1986; Gaston
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et al. 1995; Graves and Whiten 1980; Holley 1981; Morris et al. 1991; Oro and
Genovart 1999; Roberts and Hatch 1994; Saino et al. 1994). The last of these
forms of adoption is the focus of this dissertation.

Among birds, differing patterns of adoption require distinct adaptive
explanations. Altricial and semi-altricial species show lower rates of adoption
than semi-precocial or precocial species (Oro and Genovart 1999). In precocial
birds whose chicks feed themselves, costs to adopters seem to be minimal
(Williams 1994; but see Codenotti and Alvarez 1998). Semi-precocial young,
however, require brooding and feeding, so adoption in this case should involve a
fitness cost to foster parents.

The remainder of this dissertation addresses the Laridae (gulls and terns),
a family of seabirds with semi-precocial young. Their chicks are mobile almost
from hatching, yet require extensive bi-parental care for thermoregulation and
feeding (Hamer et al. 2002). Species in this family have life history
characteristics that could lead to the evolution of cooperative reproductive traits
such as adoption (Brown 1998). The adults are long-lived (Weimerskirch 2002)
and show strong natal philopatry and nest site fidelity (Bried and Jouventin
2002). Colonial breeding is also common in gulls and tems. The close proximity
of pairs nesting in open habitats with few physical barriers allows chicks to move
among nests, providing the opportunity to solicit care and feeding from birds
other than their biological parents. Adoption studies of members of this group
are particularly interesting because, while adoption behavior can reduce the

fitness of foster parents (Carter and Spear 1986; Graves and Whiten 1980;
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Holley 1981; Riedman 1982), it is not rare. Adoption has been detailed in
numerous gull and tem species.

| have chosen as my model for investigation, the common tern (Sterna
hirundo), a highly social, ground-nesting, colonially breeding seabird with semi-
precocial young. Common tern chicks hatch covered with down, yet require
brooding during the first few days of life (Nisbet 2002). Modal clutch size is 3
eggs (Nisbet 2002). Siblings hatch asynchronously (Morris et al. 1991; Nisbet
and Cohen 1975) over a period of 2.5 to 3 days or longer as the breeding season
progresses (Nisbet and Cohen 1975). Chick survival declines with hatching
order (Bollinger 1994), and adults fledge an average of between 1 and 2 chicks
per year depending on environmental conditions (Nisbet 2002). Common tern
chicks have been observed to wander from their natal nest and solicit care at
other nests, usually within two days after hatching (Nisbet pers.comm.).
Adoption behavior in common terns has been documented with some regularity.

In general, wandering from the nest is risky for chicks, many of which die
before they find a pair that will accept them. Except for the short period before
adults leamn to recognize their own chicks, most gulls and terns vigorously attack
foreign young that enter their territories. This has been interpreted as a defense
against the risk of adopting unrelated offspring (Ashmole 1963). Acceptance of a
foreign chick is a rare failure of this defense mechanism.

Food is a limiting factor for terns because parents must leave the colony to
forage for a single food item which is then carried back to the chicks (Fasola and

Saino 1995; Nisbet 2002). Chick provisioning is generally more costly for tems
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than for gulls because terns carry food in the bill and each food item requires a
separate trip, whereas gulls are able to gather several prey items and then
regurgitate to feed the chicks without the risk of losing food items to
kleptoparasites. Thus, for terns, accepting a foreign chick into a brood should
come at an even greater cost than it does for gulls because of the extensive

parental care required to raise each chick.

Terminology

Alioparenting and adoption in mammals and birds have been the subjects
of many studies. The related terminology has been used in slightly different
ways throughout the literature. Here, | define some of the terms as | use them in
the context of my study. "Adoption" is the exclusive fostering of another
individual's offspring by parents that are also caring for their own young.
"Wandering" is the departure of a chick from its natal or adoptive brood.
Operational definitions for wandering and adoption are provided later in this
chapter. Broods from which a chick has departed are called "donor broods" and
broods in which an adoption has occurred are called "adopter broods". Parents
of these broods are called "donor parents" and "adopter parents", respectively. |
use the term "foreign" to refer to non-natal chicks and also distinguish them from
adopted chicks (adoptees). | use the term "siblings" to describe biological
siblings together or in separate broods and "nest mates" to describe chicks in a

brood that are not biological siblings, e.g., an adoptee is a nest mate to chicks
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