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Abstract

An emerging topic of interest for those studying the effects of social loss and separation in non-human animals converges upon 
whether non-human animals experience the negative emotions of losing an attachment figure to death. Following screening 
for inclusion criteria, we systematically reviewed 40 scientifically documented accounts of grief-like reactions around loss, 
primarily involving mother and young but also including several unrelated adults, in various animal taxa including primates, 
marine mammals, elephants, a canid species, and an avian species. Most accounts involved animals in the wild, but animals 
in captivity were also included. We summarized information about behavioral frequencies and durations and physiological 
responses before and after the loss, causes of loss, time lived together, and observation period. Distress behaviors such as 
self-grooming, allogrooming, grooming the carcass, and vocalizations were the most reported behaviors, followed by carrying, 
physical contact, and staying with the dead. Based on this body of evidence, we conclude that at least some non-human animals 
can experience grief-like emotions, making grief not exclusively a human phenomenon and, thus, worthy of animal welfare 
concern.
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Introduction

An emerging topic of interest for those studying the 
effects of social loss and separation in non-human animals 
converges upon questions such as: Can non-human animals 
grieve the loss of a familiar individual? Do they form 
emotional attachments? Is an understanding of the concept 
of death necessary for grief to be experienced by animals? 
[1,2]

In humans, perhaps the most traumatizing life experience 
is the death of an attachment and grieving is the normal 
response to the loss [3]. For bereavement to be considered 
as a process resulting from loss, three key elements are 

necessary: an attachment figure that can potentially satisfy 
an individual’s needs, loss of the attachment figure, and the 
remaining individual who is deprived of the attachment 
[4]. Grief in humans has also been described to have five 
distinct stages that reflect the emotional phases experienced 
by the bereaved individual: denial (unacceptance that a 
loss occurred), anger (frustration that the lost figure is not 
coming back), bargaining (negotiating the loss, as if this 
was possible), depression (physical and psychological pain, 
realization that the loss has occurred), and acceptance 
(moving on after recovery) [5]. Bowlby, proposed that grief 
develops in four phases: shock, protest, despair, and recovery. 
Similarly, Parkes, proposed four stages including numbness, 
pining, disorganization, and reorganization. Ultimately, all 
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behavior described in the models overlaps, and ends in the 
individual moving on with life [6,7].

For grief to be present, an attachment bond needs to exist 
towards the lost individual [4]. Attachment is a social fondness 
that develops between individuals and is characterized by 
voluntary contact and proximity maintenance [8]. Care of 
infants is a prime target for the emergence of attachment 
bonding, with attachment of young occurring to one or 
more caregivers, and bonds developing between caregivers 
that can extend beyond the raising of one infant or brood. 
Mammalian parental behavior and pair bonding are based 
on homologous physiological mechanisms, with similar 
mechanisms in birds, and species differences arising from 
differences in the degree of expression of these mechanisms 
[9,10]. Thus, for example, in monogamous prairie voles 
(Microtus ochrogaster), unrelated adults of opposite sex are 
highly prone to forming strong partner preferences even in the 
absence of mating [11] whereas polygynous montane voles 
(M. montanus) do not form enduring, selective attachment 
bonds. Social choices are promoted by neuropeptides such as 
oxytocin [12] and vasopressin [13], which have been shown 
to play a critical role in rodent pair bond formation [14], and 
species differences are influenced by the levels of oxytocin 
and vasopressin receptor expression in brain areas involved 
in affiliative behavior [15].

In humans, when an attachment figure is absent, the 
usual immediate distress response to loss is characterized 
by a “protest phase” [6], often marked by cries. The strong 
protest vocalizations represent a state of PANIC generated 
by hormones and brain circuits [16]. Separation-induced 
vocalizations can be blocked by opiates and induced by 
opiate antagonists [17,18], highlighting the role opiates play 
in regulating this response in a mother-infant separation 
paradigm. Dog puppies (Canis lupus familiaris), when 
separated from their mother or siblings, display separation 
protest behaviors characterized by loud vocalizations, which 
seem effective in reuniting the youngster with the mother 
and littermates [19]. Interestingly, this protest behavior 
characteristic of separation distress is also displayed in dogs 
when left alone in an unfamiliar environment, away from 
human companions, which supports the premise that cross 
species attachments can be formed [20-22], and that bonding 
to a human can result in safety and survival [23,24]. Distress 
behavior when threatened by separation from an attachment 
figure appears to represent an evolutionary survival strategy 
shared by vertebrates [9,25].

When the “protest phase” does not result in reunion 
with the missing figure, a “despair phase” [26] can set in, 
characterized by a depressed state, which is often marked 
by reactions that can greatly affect an individual’s function, 
such as restlessness, loss of appetite, and decreased activity 

[27]. In humans, social loss is a major factor contributing 
to the onset of depression [28]. Prolonged bereavement is 
currently considered a depressive disorder and is included in 
the diagnostic criteria for depression in the 5th edition of the 
Diagnostic and Statistical Manual of Mental Disorders, DSM-
5 [29]. Because the architecture of the core affective network 
that modulates the neural activity of emotions appears to be 
shared across mammals [30,31], depressive states following 
loss can be predicted to extend beyond humans.

In sum, from neurophysiological and behavioral points 
of view, there is growing evidence supporting the premise 
that mammals and birds, if not all vertebrates are equipped 
to experience at least to some degree, the distressing effects 
of being separated from peers, regardless of the cause of 
separation. The brain mechanisms are homologous across 
mammalians [32], extending to birds and possibly other 
vertebrates. 

In this paper, our overall hypothesis is that non-human 
animal reactions around loss of a significant other due to 
death involve an active process, similar to the grief process 
described in humans, with affective (emotional distress), 
and cognitive (coping with the loss, learning and moving on) 
elements, that have an adaptive value and serve a survival 
function. Despite a massive number of anecdotal and scantily 
described accounts of grief-like symptoms in mammals and 
birds, some reports include precise and detailed observations 
of animal behavior around the death of a group member, with 
careful documentation that includes video recording and/or 
photographs before and after the loss, allowing portrayal as 
case reports. These cases will be discussed here in terms of 
proximate consequences of loss in captive and wild animals. 
Given this body of evidence on effects of separation, we 
discuss evidence for grief in mammals and birds based on 
commonalities in behavior patterns exhibited in a social loss 
context across a variety of species.

Specific Hypotheses and Predictions

Affective Components of Social Loss

Hypothesis 1: The reactions around social loss are 
representative of activation of brain circuitry involved in the 
primary process, more specifically the PANIC/separation 
system [8], that characterize the “protest phase” [6].
Prediction 1: After a social loss, animals undergo stages 
similar to the five stages of grief process occurring in humans 
[5], characterized by increased vocalizations (anger), ceased 
play (depression), loss of appetite (depression), erratic 
movements (anger), aggressive guarding of the carcass from 
other group members (anger) when applicable, inspection 
of the carcass (denial), aggression towards the carcass 
(anger), grooming the carcass (denial), showing increased 
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self-grooming (depression), allogrooming, staying in close 
proximity to the carcass (denial), and increased activation 
of the hypothalamic-pituitary-adrenal axis (anger, denial, 
depression), when applicable.
Hypothesis 2: A small number of animals enter a prolonged 
depressive state (similar to complicated grief in humans) 
and do not recover to normal function.
Prediction 2: Some animals do not recover and perish, some 
cases ending in death. 

Cognitive Components of Social Loss

Hypothesis 3: The prolonged reactions after a social loss 
are representative of activation of brain circuitry composing 
the secondary and/or tertiary processes responsible for the 
affective aspect of associative learning.
Prediction 3: Most animals recover, and abandon the 
carcass, indicative of the last grief stage (acceptance).

Environmental and Social Aspects of Social Loss

Hypothesis 4: Responses around social loss vary depending 
on animals’ social environment (pairs vs larger groups), 
reproductive status, gender, living condition (wild or 
captive), and social relationships (genetically related to the 
dead or not, familiar/unfamiliar to the dead).
Prediction 4: Most reactions around loss are reported in 
animals that live preferentially in pairs (in close proximity, 
sharing resources, of the same or different species, wild or 
captive), without much opportunity for coping with the loss 
through seeking contact with other group members.
Prediction 5: The majority of the cases reporting protest 
behavior following a loss involve adult females (especially 
intact, lactating mammals), in comparison with adult males.
Prediction 6: Most of the reports involve genetically related 
animals.
Prediction 7: Most of the reports involving genetically 
related animals concern parent-offspring dyads, such as 
where a mother loses her young.

Materials and Methods

This review focuses on retrospective studies published 
in scientific journals, books, and other reports from credible 
sources from 1879 to 2012, describing behaviors occurring 
around loss due to death, some of which will be outlined 
here. Because of variation in depth of reporting, insufficient 
papers were found to conduct meta-analyses. Instead, we 
report numbers of studies reporting parameters of interest. 
Studies were included if they reported descriptions or 
data (durations and/or frequencies) on behavioral and/or 
physiological responses before and/or after a loss. Cause 
of the loss, time together before the loss, and duration of 
observation were also noted if presented.

Of forty-seven studies in the literature, n = 40 studies 
fulfilled our inclusion criteria. Of all the behaviors reported, 
we selected the ones that were most commonly reported and 
defined them (Table 1). 

We classified the reports according to the animals’ 
taxonomic group, species, living condition, group size, 
relatedness to lost individual, age of the subject (who lost 
the individual), sex of the subject, lost individual’s condition 
(stillborn, newborn, infant, juvenile, adult), and reason for 
loss, and a summary of all accounts is presented (Appendix 
1).

Results

Categorization of Reports

Twenty one of the 40 selected studies were on primate 
species, n = 15 in marine mammals, n = 2 in elephants, n = 
1 in a canid species, and n = 1 in an avian species. Thirty-
one were observations of animals in the wild, and n = 9 of 
animals in captivity. Before and after the loss information 
was provided in 42% of the papers, physiological as well as 
behavioral information in 7.5%, cause of the loss in 65%, 
time lived together in 40%, observation period in 75%, and 
duration and/or frequency of behaviors in 72.5% (Figure 1). 
Behavioral descriptions were provided in 75% of the papers. 
The number of papers reporting the categorized behaviors 
(Table 1) is shown in Figure 2. 

Many of these behaviors were reported in different 
species. Carrying the dead was commonly reported (65% 
of the papers), as were physical contact (55%), and staying 
with the dead (37.5%). Other predicted reactions (Prediction 
1) included: Aggression (25.6% of the papers), grooming the 
carcass (20.5%), self-grooming (97.4%), and allogrooming 
(12.8%).

 

Figure 1: Number of papers (n = 40) reporting on different 
categories used as paper selection criteria.
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Behavior Definition

Carrying Carrying, pushing, supporting, pulling or dragging the dead body

Grooming Grooming, licking, fly swatting, nibbling, biting nails, or cleaning the dead body

Guarding Any aggressive behavior directed towards other members of the group, other animals, 
or people approaching the dead body

Physical contact Any physical contact with the dead body not including grooming and carrying

Stay with the dead Staying in close proximity with, tending, or sleeping by the dead body

Vocalizations Any vocal sound emitted in the presence of the dead body, including calls, barks, 
whimpers, whines, screams, cries, rumbles, trumpets, growls, or whistles

Arousal
Any high-arousal, non-playful behaviors that appear to be specific to the loss context 

excluding vocalizations and guarding. Includes milling, swimming erratically, jumping, 
running around, shaking, nodding head, erections

Table 1: Ethogram of commonly reported behaviors occurring in the context of death of a conspecific.
 

Figure 2: Frequency of most reported behavioral 
responses to death of a conspecific in mammals and birds 
(n = 40). See Table 1 for definitions.

Only n = 2 (5.9%) cases of death following a social 
loss were reported (Prediction 2), and most of the animals 
recovered and abandoned the carcass n = 19 (82.6%), as in 
Prediction 3. Social condition included n = 20 cases of animals 
living in pairs (51.3%), and n = 19 (48.7%) reports of animals 
living in groups of more than two animals (Prediction 4). 
Contrary to Prediction 4, vocalizations following loss were 
reported equally often in cases involving animals living in 
pairs and in larger groups. Most of the case reports involved 
responses in adult females (n = 21) whereas n = 10 reports 
involved both males and females in mixed groups, and only 
n = 1 case concerned a male, as predicted (Prediction 5). 
Most of the accounts were on genetically related animals n = 
25 (83.3%), as predicted (Prediction 6). Out of all accounts, 
n = 27 reports involved a parent who lost offspring, as in 
Prediction 7.

Selected Descriptive Summaries of 
Responses to Social Loss

Reports in Primates

Probably the first detailed documentation of grief-
like reactions in primates in the wild was on a chimpanzee 
species. Brown AB, [33] described his observations on a 
captive male chimpanzee (species not specified) who lost 
a male companion, and showed distress signs for two days. 
Behavior was described as attempts to arouse the dead 
body, rage episodes, hair pulling, screams and “wraah” calls, 
moaning, lifting up arms and hands of the corpse, pushing 
and rolling body, and aggression towards the keeper when 
moving the body, on the first day of the observation period. 
On the second day, the solitary male showed clinging 
behavior towards the keeper, separation anxiety when left 
by the keeper, and a change in sleeping location.

Goodall J [34] reported one case in wild chimpanzees 
(Pan troglodytes), where a presumed mother lost her infant 
from a predatory attack, and carried the corpse for seven 
days, showing aggression to group members approaching 
the dead infant, especially one member who had previously 
killed one of her infants. Goodall reports that a group 
of chimpanzees that she followed for 18 years showed 
distress behaviors after the loss of offspring/siblings. The 
group members showing reactions to the loss consisted of 
eight females and five males. The female mothers showed 
extinguished play and carrying the corpse. The female siblings 
showed physiological changes such as lethargy, potbelly, 
delayed signs of adolescent sex swelling, until age 13 years 
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in one female, and three females died after two weeks, seven 
weeks, and nine months, respectively. Out of the five males, 
responses such as a severe decrease in play, decreased social 
interactions, rocking, hair pulling, poor tool usage, hanging 
upside down for a prolonged period, whimpering when left 
alone and aggression towards siblings. One male showing 
lack of interest in females until age 7 years, and nervousness 
around males were observed. Some physiological responses 
included lethargy, sunken eyes, potbelly, delayed scrotum 
development, loss of appetite, gradual emaciation, and death 
of one male after three weeks [35].

Teleki witnessed the death of an adult male chimpanzee 
(P. troglodytes) in the wild, who fell off a tree and broke his 
neck in front of his group. Females (N=3) and males (N=13) 
showed distress behaviors for 3 hours, which included raucous 
calls, stamping the ground, tearing and dragging vegetation, 
swaggering bipedally, stone throwing, staring at the corpse, 
grins, mounting, touching and patting one another, standing 
in a circle around the body, pant hoots, and grooming each 
other. One male stayed with the corpse for 11 minutes after 
the group left before finally rushing after the group.

Other cases involving parents and loss of offspring in 
chimpanzees include similar behaviors, such as carrying, 
guarding and grooming the body, sleeping with the body and 
distress upon separation, staying with the body, fly swatting, 
gazing at the corpse, sniffing, touching, inspecting the body, 
and even playing with the dead infant [36-40].

A curious case of cross-species grief-like reactions was 
reported on the acclaimed captive female gorilla (Gorilla 
beringei grauer), called Koko, who used her ability to use 
sign language to communicate with her handlers [41]. Koko 
seemed to be attached to a kitten called All Ball, who died 
after being hit by a truck. When Koko was told about the 
death of the kitten, through sign language she expressed 
sadness, hand signals indicative of crying, frowning, she was 
found moaning in her enclosure and went to a sad state every 
time she was shown a photograph of the All Ball for up to five 
years following the death.

Gorillas are not the only great ape species where the 
use of sign language to express emotions has been reported. 
Psychologist Roger F, et al. [42] described an occurrence in 
a captive female chimpanzee (P. troglodytes) who lost her 
infant, born with a congenital heart defect. After the loss, the 
female had loss of appetite, was moping around the cage, and 
for two months following the loss, she used sign language to 
ask about the missing baby.

Three cases involving four wild female gorillas (Gorilla 
beringei beringei) have been described by Warren Y, et al. 
[43]. The first case involved a primiparous mother who 

lost an infant at age 36 days, and the second, an unrelated 
primiparous adult female who lost her 13-day-old infant. 
Both carried their dead infant intermittently for 15 days 
until they discarded it. During this period, they showed 
decreased interaction with other group members, decreased 
play behavior, and aggression to other family members 
approaching the corpse. The same responses were seen in a 
third mother who carried a dead infant for 20 days.

In one case of infanticide in wild black capuchins (Cebus 
nigritus), the newborn was killed in the presence of the 
mother who for one day was seen carrying the corpse and 
allowing female members of the group to touch and inspect 
the body [44]. In a case of witnessed jaguar attack, white-
bellied spider monkeys (N=4) showed distress behaviors 
such as mobbing calls, shaking branches during the attack, 
following the jaguar after attack, returning to a tree near the 
wounded victim, staring at the victim, and grooming each 
other for twenty minutes [45]. Similar behaviors have been 
described in wild groups of gelada monkeys (Theropithecus 
gelada), and Japanese macaques (Macaca fuscata) [46], 
as well as in a captive group of black snub-nosed monkeys 
(Rhinopithecus bieti) [47].

Reports on Marine Mammals

Most observations reported in marine mammals 
involve groups of dolphins in the wild, where cause of death 
and relatedness to the lost individual is usually unknown. 
However, two cases involving captive dolphins have been 
reported with more detailed observations on the reactions 
after a loss occurred. One of the cases involved a female pacific 
dolphin (Delphinus bairdii), who delivered a stillborn [48]. 
The mother was seen carrying the corpse at the surface, until 
she witnessed the dead calf being swallowed by a pilot whale. 
The mother showed distress behaviors like whistling and 
swimming in erratic manner. McBride A, et al. [49] reported 
several stillbirth cases in captive female bottlenose dolphins 
(Tursiops truncatus), where carrying and supporting the dead 
calf at the surface was consistently observed.

Detailed observations involving two cases of wild 
bottlenose dolphins (Tursiops aduncus), were reported 
by Dudzinski KM, et al. [50] describing behaviors of males 
who lost a female companion (unknown relatedness). In 
one case where an adult female was found dead, the males 
(N=2) stayed with the carcass at all times for sixteen hours, 
alternating respiration, and showed aggression towards 
human swimmers attempting to retrieve the carcass. The 
second case involved a group (N=19 males and 2 females) 
where one dolphin drowned. The group showed distress 
behaviors for three hours, which involved vocalizations 
(echolocation, loud pops, whines and whistles, bubble 
stream), whipping the tail at peers, fast circle swims, parallel 
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formation, inspection of carcass (touching body parts), 
guarding (aggressive behaviors towards males, and towards 
swimmers when attempting to retrieve carcass), penile 
erection, staying with the carcass, and remaining in the area 
after carcass retrieval.

The most common epimeletic behaviors in presumed 
parents and offspring of wild dolphins include close physical 
contact with the dead, pushing/carrying corpse, guarding 
carcass, slowed travel, and staying with the dead [51-60]. 
Additionally, milling, and high-pitched vocalizations, pulling by 
fin, and erratic movements have also been documented [61].

Reports on Elephants

A detailed case involving the death of a female adult 
elephant (Loxodonta africana), the matriarch of a group of 
wild elephants, and the reactions of her relatives and her 
daughter after her passing was reported by Douglas-Hamilton 
and collaborators [62]. The authors had been observing the 
group for seven days before the death, and distress behaviors 
were seen up to 32 hours after the female’s passing. The 
offspring nuzzled the carcass, walked around confused, and 
stayed with it. The relatives approached, sniffed and touched 
the body, standing with it for long periods, guarding it, 
while attempting to lift it with foot/trunk/tusks. They also 
displayed screams, rumbles, and trumpets. The daughter 
associated with other females but was recorded missing 
(dead) within 3 months of her mother’s death.

Bone remains of elephants, bones of other wild animals, 
and neutral objects were presented to free ranging African 
elephants in a study conducted by McComb K, et al. [63]. 
The elephants spent significantly more time investigating 
the bones of elephants, regardless of the remains being from 
related or unrelated elephants, compared to other animals 
and objects, by touching and sniffing the bone remains.

Report on a Canid Species

An adult female dingo (Canis dingo) and her four pups 
(approximately three months old) were observed during the 
passing of one of her pups [64]. The pup was in distress for 
about 30 minutes (vocalizations and convulsion) and ended 
up passing away. The following day, the mother and two pups 
approached the dead pup. Then the mother picked it up and 
carried it for about 30 meters, dropped it, and stayed close to 
it for an unknown period (observation was suspended after 
8 minutes).

Report on an Avian Species

A systematic study was conducted by Iglesias T, et al. 
[65] on wild Western scrub-jay (Aphelocoma californica) 

vocalizations, and the authors hypothesized that scrub-jays 
could use dead conspecifics as cues of risk and communicate 
the risk to others. The authors predicted that the jays would 
display risk-reducing behaviors, such as decreased foraging, 
and cacophonous aggregations in the area in response to 
a predator or a dead conspecific, but not to a novel object. 
Birds were presented with painted blue pieces of wood, a 
mounted predator, a mounted jay, and a scrub-jay carcass. As 
predicted, cacophonous aggregations and decreased foraging 
occurred in response to the dead jay and predator, but never 
to the object. Additionally, playback of jay vocalizations 
attracted jays to all sites where stimuli were presented [65].

Discussion

The most commonly observed behaviors included those 
interpreted to reflect separation distress, such as dazed 
walking, pacing, erratic movements (including swimming), 
shaking, rocking, stone throwing, redirected aggression 
(towards siblings, group members, and the environment), 
dragging vegetation, excessive grooming, hair pulling, and 
hanging upside down, typically seen in the protest phase 
(Prediction 1).

Complicated depression, characterized by loss of 
appetite, decreased activity, and decreased play was also 
observed. In two cases, death believed to be a result of the 
loss was reported. One of the cases involved the death of 
one female chimpanzee offspring two weeks after losing the 
mother [35], and another one involved the death of a young 
male who died twenty-four hours after the mother’s passing. 
In this last case, the young male chimpanzee was seen 
vocalizing, he stayed with the dead body, showed distress 
behaviors (rocking side to side), staying at a profound despair 
state [26], followed by death (Prediction 2). Even though we 
cannot tease out the cause of the two deaths, the two cases 
are similar to what has been observed in human adolescents 
after the loss of a parent, where complicated grief that does 
not resolve ends in compromised mental health, or more 
rarely in deat [66,67].

Several of the behaviors observed in animals to a 
certain extent can be placed in the five grief stages, such 
as: distress behaviors and vocalizations resemble a state 
of anger and denial, where the protest phase is intense 
immediately after the loss; carrying the dead resembles a 
state of denial, where the animals have difficulty letting go 
off the carcass, especially during decomposition, when facial 
features are lost, and the decay smell is not of a living being; 
staying with the dead, restlessness, decreased activity, and 
loss of appetite are analogous to the depressed grief stage, 
where animals appeared to have lost interest in seeking for 
resources; abandoning the carcass, and following the group 
is comparable to acceptance (Prediction 3). This is not an 
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attempt to anthropomorphize the behaviors displayed by 
animals, but to bring the discussion to the next level, if we 
accept that non-human animals can experience grief-like 
emotions. Animal grief is not only a public belief, especially 
on highly cognitive species, but also a feasible phenomenon, 
given that animals are all equipped with corresponding 
neural and hormonal mechanisms [68].

About half of the accounts involved animals living in 
pairs, and vocalizations were observed equally in animals 
living either in pairs or in groups, contrary to Prediction 4. 
Distress vocalizations from separation, such as high-pitched 
calls, rumbles, screams, whines, whistles, and moaning were 
among the most observed behaviors among all reports. 
Vocalizations from separation in animals is more a result 
of internal processes, regardless of social circumstances 
around the “grieving” individual [69]. Even though animals 
living in groups may have more opportunities to form 
multiple attachment bonds, it seems that the quality of 
the group is more important than the size of a group. In 
humans, social support from family and friends aids in 
the emotional healing process during bereavement [70]. 
However, people living in a dysfunctional social network 
need more professional help than those living in socially 
stable households/environments, and the size of the social 
network does not seem to be relevant when it comes to 
coping mechanisms [71].

Carrying, physical contact, and staying with the dead 
were also frequently reported by most of the papers. Carrying 
was mostly done by mothers, who were seen carrying their 
dead infant for several days, even after advanced carcass 
decomposition. Cases involving females (Prediction 5) 
accounted for most of the reports, as documented in humans 
[72,73]. Staying in proximity to the dead and making physical 
contact were observed mostly in genetically related animals 
(Prediction 6), but also in non-related individuals, showing 
that breaking bonds can be a long lasting and an emotionally 
difficult process.

The great majority of the reports of grief-like reactions 
in animals involve a variety of relatively long-lived, highly 
cognitive social mammalian species, in a parent-offspring 
context, usually the mother of a newborn (Prediction 7). 
Maternal attachment is a common innate system mammalian 
species, as well as birds, having a survival value in altricial 
species. Maternal care (CARE system) is triggered by changes 
in neuropeptides such as oxytocin, prolactin, and estrogens 
[74]. Mothers have a unique neural response to their own 
offspring and the brain areas involved in parenting are akin 
in mammal species [75,76].

Many of the separation distress behaviors occur in 
avian species as well, and may involve unrelated individuals, 

including cross-species. It appears that the losses involving 
non-human animals fit the bereavement criteria [4], and 
the behaviors observed are very similar to grief in humans, 
where the loss represents the disruption of a social structure, 
characterized by behavioral and physiological separation 
reactions. Nevertheless, it is important to clarify that losses 
do not have to involve death, or the understanding of death 
concept. Attachments can include a person, an animal, 
an object, or even a social status. In sum, an attachment is 
anything to which an emotional bond has been formed [77].

Several papers reported behaviors both before and 
after loss, cause of loss, the observation period and duration 
of behaviors, as well as time lived together. A few papers 
provided physiological measures. This type of information is 
important in ruling out other possible causes for behavior 
changes, not related to loss. Because the great majority of 
the papers only provided behavioral information, our strict 
criteria for selecting the papers discussed here allowed us 
to carefully extract the relevant information around loss, 
instead of other phenomena.

We understand the limitations in making conclusions 
based on behavioral observations alone, and emphasize that 
other measurements such as hormonal changes, heart rate, 
body temperature, food intake, among many others, should 
be included in future studies because they can provide 
valuable information, adding validity and reliability to 
qualitative research [78-86].

Animal Welfare Implications

Commonalities in the behavior report across multiple 
highly cognitive animal species demonstrates a weight of 
evidence that death of close relatives and social partners can 
have emotional consequences for survivors. Knowledge of 
responses to social loss has animal care implications because 
animals living in captivity sometimes need to be separated 
and may grieve the loss of a companion and/or human 
caregiver. The psychological and physiological consequences 
of the loss have the potential to impair animals’ wellbeing.

Conclusion 

Based on our past review of the behaviors occurring 
around social loss due to death, we conclude that at least 
some non-human animal species can experience grief-like 
emotions, making grief not exclusively a human phenomenon.
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