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Do animals have emotional lives? Most intelligent peo-
ple, not involved in logical-philosophical nuances and the 
rules of scientific evidence, would respond ‘obviously 
they do’. Most neuroscientists who study animal behav-
iour (i.e., behavioural neuroscientists) are considerably 
more sceptical; many would claim that anthropomorphic 
reasoning is not an appropriate starting point for any sci-
entific question. In fact, many brain scientists believe that 
issues such as internal experiences in other animals are 
not questions that science can ever answer, since we have 
no direct empirical access to the experiences of other ani-
mals. Of course we have no such access to other human 
minds, unless we believe what they say. Thus one com-
mon critique is that, since animals cannot symbolically 
communicate their feelings, it is the responsibility of 
those who believe in the existence of emotional feelings 
in animals (like most reasonable people) to empirically 
validate their thesis in some scientifically credible way. 
Of course, without incontrovertible evidence either way, 
the assumption that animals have no emotional feelings 
has no greater intrinsic truth-value than the claim that 
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they do. That, of course, is the path of perpetual agnosti-
cism, with different intellectual camps arguing for their 
beliefs. 

Fortunately the situation is not that bleak. Many inves-
tigators recognise that if certain processes in nature (e.g. 
gravity and animal feelings) cannot be observed with di-
rect objective measures, they must be tested using indi-
rect measures, which is the time-tested scientific tool for 
evaluating many kinds of theoretical predictions. Since 
there are no absolute proofs in deep-science, what matters 
in such difficult situations is the weight of evidence for 
one position or another. 

Because of advances in brain research, a credible sci-
entific argument can finally be made for the thesis that 
animals do have emotional feelings. Abundant indirect 
scientific data currently supports that claim. Although the 
weight of scientific evidence may have been insufficient 
in the 19th century, and even most of the 20th century, we 
can now be confident that various affective feelings do 
exist in all mammals and birds. The most robust evidence 
comes from the discovery that all such species studied so 
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far do have brain systems for generating various feeling 
of ‘goodness’ or ‘badness’ that can be monitored through 
their behavioural choices. 

The most compelling and most informative evidence 
comes from the study of emotional responses to specific 
kinds of brain manipulations such as electrical or chemi-
cal stimulation of specific parts of the brain. When given 
control of the stimulation – to turn it on or off – animals 
clearly indicate that they either like or dislike such forms 
of brain stimulation. They typically also exhibit distinct 
types of instinctual emotional responses to such stimula-
tion. This evidence is supplemented by the kinds of emo-
tional vocalisations animals make in various arousing 
situations, which are not all that different from emotional 
sounds made by humans. For instance, the experience of 
pain can cause shrieking and crying, and the stronger the 
pain stimulus, the stronger the vocal response. It is the 
same in animals and certainly young humans. And when 
we artificially activate such brain circuits, including ones 
that generate spontaneous anger and fear responses, ani-
mals rapidly learn to turn off the stimulation. A similar 
phenomenon has been found in the experience of joy. 
When humans feel joy, they laugh, and many animals also 
make laughing-type sounds when they play, or when they 
are tickled. When allowed to self-stimulate brain systems 
that generate such happy sounds, rats readily do so. The 
same goes for brain circuits that generate foraging, sex-
ual and maternal behaviours. Further, all other mammals 
learn to vigorously self-inject drugs that are addictive in 
humans, probably because they produce similar desirable 
feelings. Such findings would be very hard to explain if 
animals had no feelings. Of course similar types of feel-
ings cannot be identical across species, since nature is 
adept at building diversities of form and function. Still, 
the weight of evidence currently indicates that many oth-
er animals do possess quite similar brain mechanisms that 
mediate a large number of emotions easily recognised in 
humans. 

A more strictly behavioural analysis has long been 
consistent with this thesis. If animals had no internal feel-
ings, it would be hard to put together a coherent story ex-
plaining why they make various choices when confronted 
by various environmental options. Animals select warm 
locations when their body temperature is below normal, 
and colder locations when their core temperature is above 

normal. They exhibit behaviours very similar to those that 
humans exhibit in response to stimuli easily described as 
being pleasant or unpleasant. Of course, sceptical behav-
ioural neuroscientists might respond that we already have 
concepts such as ‘rewards’ and ‘punishments’– things 
we do to animals that can modify rates of learned behav-
iour. Some would say that claiming that these events feel 
good or bad adds nothing to our knowledge base. That 
is not correct. If the ancient brain mechanisms for affec-
tive feelings are evolutionarily related, and hence simi-
lar, in humans and other animals, we can finally begin 
to understand the deep neural nature of human feelings 
by studying the apparently homologous neuroanatomies 
and neurochemistries of these systems in animal models. 
This would be a great advance in our understanding of 
the human brain and mind. Thus, it should come as no 
surprise that most brain areas that mediate approach and 
avoidance behaviours in animals also generate positive 
and negative feelings in humans. 

Although some doubt is bound to continue about such 
difficult scientific issues, we should remember that the 
goal of science is not to resolve philosophical-logical di-
lemmas, which are often created by the way we use lan-
guage, but to describe nature as it really is. The existence 
of feelings in other animals is also rich with ethical im-
plications. The ways in which we treat animals are based 
in part on their abilities to experience pain, hunger, and 
thirst. If we respect the existence of anger and fear, desire 
and joy in animals, these feelings would also be consid-
ered in our treatment of animals; we could not treat them 
as if they had no such feelings. Thus it is important for in-
telligent, scientifically-informed people to consider all the 
evidence in order to determine where they should stand on 
such important animal mind and well-being issues. 

At present, the most compelling scientific evidence 
about the nature of animal emotions comes from be-
havioural brain research, where specific brain systems 
are manipulated. So how did scientists begin to empiri-
cally discover how emotional feelings are created within 
brains? The most important lines of research have used 
localised electrical and chemical stimulation of the brain. 
Walter Hess, who received the Nobel Prize in 1949, initi-
ated his most influential work starting in the 1930s. He 
found that localised electrical stimulation of cats could 
transform them from friendly animals into intensely an-



Animal Welfare

318

gry creatures. Eventually various distinct forms of attack 
were identified, the main two being an angry-emotional 
attack and a methodical stalking-predatory attack. When 
investigators finally inquired whether animals ‘cared’ 
about such stimulation, by asking whether they would 
turn the stimulation on or off, the answers were clear. 
Animals would turn off the stimulation that provoked 
angry ‘affective attack’ and activate sites that provoked 
predatory attack. Likewise, animals would terminate 
stimulation to brain areas that produced fearful behav-
iours, and would self-stimulate sites that generated ex-
ploratory and consummatory (e.g. feeding, drinking and 
sexual) behaviours. 

Activation of many of these emotion-provoking brain 
sites also promoted conditioned place preferences (ani-
mals returning more frequently to places where they had 
those neurochemical experiences) or conditioned place 
avoidances. There have also been studies evaluating self-
administration of various neurochemicals directly into 
these brain regions. Taken together, these studies confirm 
that affective states are organised within primitive re-
gions of the brain that anatomically and neurochemically 
resemble each other very closely in all mammals. 

Various general principles have emerged from this 
kind of work: 

1.  A diversity of brain networks for basic emotional 
instinctual behaviours are situated in ancient brain 
regions evolutionarily similar (homologous) in all 
mammals.

2. The lower regions of the brain are more important for 
generating emotional feelings than the higher regions 
of the brain. 

3.  There is a correspondence between brain systems that 
generate emotional instinctual behavioural responses 
and the feelings that accompany those states. 

4.  The basic chemistries for emotional feelings are 
similar in all mammals. Through a study of these 
brain systems in animals, we can generate a solid 
understanding of the basic emotional systems of hu-
man beings. This work is also important for the next 
generation of scientific development in biological 
psychiatry. 

The Basic Affective Circuits of 
Mammalian Brains

Past work supports the existence of at least seven dis-
tinct types of emotional arousal – seven basic types of 
highly interactive emotional systems – in all mammalian 
brains (see Panksepp, 1998, for fuller anatomical, neuro-
chemical and behavioural descriptions of these systems). 
The names of these emotional systems are capitalised to 
emphasise that specific neural networks (i.e. functionally 
dedicated emotional systems) exist in the brain. These 
systems are all situated subcortically, and consist of large 
transverse networks that interconnect midbrain circuits 
concentrated in midbrain regions such as the periaque-
ductal grey and ventral tegmental area, with various basal 
ganglia nuclei, such as amygdala and nucleus accumbens, 
as well as cingulate and medial frontal cortex, via path-
ways that run through the hypothalamus and thalamus. 
Each system has abundant descending and ascending 
components that work together in a coordinated fashion 
to generate various instinctual emotional behaviours as 
well as the raw feelings normally associated with those 
behaviours. These systems can be activated by higher 
brain mechanisms but they can also control how those 
higher brain mechanisms process information. There is 
much work left to do before we understand these systems 
in detail, but there is no longer any doubt that all mam-
mals do have a variety of basic emotional systems that 
coordinate the autonomic, the behavioural and the raw 
feeling aspects of emotions. The seven systems that have 
the most abundant evidence are the following:

The SEEKING/Desire System
For literature overview, see Alcaro et al. (2007) and 
Panksepp and Moskal (2008). This is a general-purpose 
appetitive motivational system that may be essential for 
many other emotional systems to operate effectively. It 
seems to be a major source of the life-energy that has at 
times been called ‘libido.’ It induces animals to be in-
tensely interested in exploring their world and in learn-
ing, leads them to become excited when they are about 
to get what they desire (a pictorial example of this sys-
tem in action in a cat is depicted in Figure 43.1, and it 
should be emphasised that predatory behaviour is one 
manifestation of this system in action in predatory spe-
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cies). It eventually allows animals to find and eagerly 
anticipate all kinds of resources they need for survival, 
including water, food, warmth or coolness depending on 
the status of thermoregulatory systems, and their ultimate 
evolutionary survival need, sex. When fully aroused, the 
SEEKING urge fills the mind with interest and motivates 
organisms to move their bodies seemingly effortlessly in 
search of the things they need, crave and desire. In hu-
mans, this system generates and sustains curiosity from 
the mundane to our highest intellectual pursuits. When 
this system becomes under-active for various reasons, 
such as drug withdrawal, chronic helplessness/stress or 
neural deficits of old age, a form of depression results. 
When the system becomes spontaneously overactive, 
which can happen as a result of various drugs, behaviour 
can become excessive and stereotypical, guided often by 
psychotic delusions and manic thoughts.

Neuroanatomically, the SEEKING system corre-
sponds to the major self-stimulation system that runs 
from mid-brain up to the medial frontal cortex (Figure 
43.2). Animals will activate this system readily, whether 
with drugs of abuse such as cocaine or direct electrical or 
chemical stimulation of the brain (after they have been 
surgically prepared with the necessary delivery devices, 
of course). This system has long been misconceptualised 

as a ‘reward, pleasure or reinforcement system’. Instead, 
it appears to be a general-purpose neuronal system that 
coaxes animals and humans to move energetically from 
where they are presently situated to the places where they 
can find and consume resources needed for survival. It 
permits learning by readily assimilating predictive re-
ward relationships in the world. A critically important 
chemical in this system is dopamine. Dopamine circuits 
can energise and coordinate the functions of many higher 
brain areas that mediate planning and foresight and that 
promote normal states of anticipatory eagerness and ap-
parent purpose in both humans and animals.

The RAGE/Anger System
For literature overview see Panksepp and Zellner (2004) 
and Siegel (2005). Working in opposition to SEEKING 
is a system that mediates anger. RAGE is aroused by 
frustration and attempts to curtail an animal’s freedom 
of action. It has long been known that one can enrage 
both animals and humans by stimulating very specific 
circuits of the brain that lie rather close to the trajectory 
of the FEAR system discussed next. The RAGE system 
invigorates aggressive behaviours when animals are ir-
ritated or restrained and also helps animals defend them-
selves by arousing fear in their opponents (Figure 43.3). 
Human anger may get much of its psychic energy from 
the arousal of this brain system; there are a number of 
well-documented cases where humans stimulated in 
these brain regions have exhibited sudden, intense anger 
attacks, with no external provocation. Key chemistries in 

Figure 43.1. The SEEKING System in action (reprinted Fig 8.6 Panksepp, 
J. (1998) Affective Neuroscience, with the permission of Oxford University 
Press). 

Figure 43.2. Schematic summary of the mesolimbic and mesocortical 
dopamine system, which energizes the SEEKING urge, on a lateral mid-
saggital view of the rat brain. (reprinted Fig 3.6 from Panksepp, J. (1998) 
Affective Neuroscience, with the permission of Oxford University Press).
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this system are the neuropeptide Substance P and gluta-
mate, which activate the system, and endogenous opio-
ids, which inhibit the system, but these chemistries (es-
pecially glutamate and opioids) also participate in many 
other emotional responses. Specific medicines to control 
angry behaviour in humans and animals could presum-
ably be developed through further detailed understanding 
of this brain circuitry.

The FEAR/Anxiety System
For literature overview, see Panksepp et al. (2010). A 
coherently operating FEAR circuit was designed during 
brain evolution to help animals reduce pain and the pos-
sibility of destruction. When stimulated intensely, the cir-
cuit leads animals to flee as if they are extremely scared. 
With much weaker stimulation, animals exhibit a freezing 
response (Figure 43.4), which is also common when ani-
mals are placed back into an environment in which they 
have been hurt or frightened. Humans stimulated in these 
same brain regions report being engulfed by an intense 
free-floating anxiety that appears to have no environ-
mental cause. Key chemistries that regulate this system 
are Neuropeptide Y and Corticotrophin Releasing Factor 
(CRF); specific anti-anxiety agents such as the benzodi-
azepines inhibit this system.

The LUST/Sexual Systems
For literature overview, see Pfaff (1999). Sexual urges 
are mediated by specific brain circuits and chemistries 
that are overlapping but also quite distinct for males and 
females (Figure 43.5). They are aroused by male and fe-
male sex hormones, which control many brain chemistries 
including two neuropeptides whose synthesis is strongly 
controlled by sex hormones: Oxytocin transmission is 
promoted by oestrogen in females and vasopressin trans-
mission by testosterone in males. These brain chemistries 
help create gender-specific sexual tendencies. Oxytocin 
promotes sexual readiness and acceptance postures in 
females and vasopressin promotes assertiveness, and 
perhaps jealous behaviours, in males. Distinct male and 
female sexual circuits are constructed very early in life, 
and are activated by maturation of gonadal hormones at 
puberty. Because brain and bodily sex characteristics are 
independently organised, it is possible for animals that are 
externally male to have female-specific sexual urges and, 
likewise, for some to be female in external appearance 
but to have male sexual urges. Some of the chemistries 
of sexuality, for instance oxytocin, have been re-used to 
mediate maternal care – nurturing and social bonding – 
suggesting that there is an intimate relationship between 
female sexual rewards and maternal motivations. 

The CARE/Maternal Nurturance System
For literature overview, see Numan and Insel, (2003). 
Brain evolution has provided safeguards to ensure that 

Figure 43.3. The RAGE System in action (reprinted Fig 10.2 in Panksepp, 
J. (1998) Affective Neuroscience, with the permission of Oxford University 
Press).

Figure 43.4. The FEAR System in action (reprinted Fig 11.2 in Panksepp, J. 
(1998) Affective Neuroscience, with the permission of Oxford University 
Press).
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parents usually the mother take care of offspring. The 
massive hormonal changes at the end of pregnancy (de-
clining progesterone and increasing oestrogen, prolactin 
and oxytocin) set the stage for the activation of maternal 
urges a few days before the young are born. This sympho-
ny of hormonal and neurochemical changes, especially 
the heightened secretions of oxytocin and prolactin, facil-
itate maternal moods which ensure strong social bonding 
with the offspring. Similar neurochemicals, especially 
oxytocin and endogenous opioids, promote infant bond-
ing to the mother. These changes are foundational for one 
variant of love. 

The PANIC/Separation Distress System
For literature overview, see Nelson and Panksepp (1998) 
and clinical implications in Watt and Panksepp (2009). 
All young mammals are dependent on parental care, es-
pecially maternal care, for survival. Young animals have 
a powerful emotional system to indicate they are in need 
of care, as reflected in their intense crying when left in 
strange places by themselves. These separation calls alert 
caretakers, mothers typically, to seek out, retrieve and at-
tend to the needs of the offspring. The alleviation of sepa-
ration distress in young animals can be easily achieved 
simply by holding them (Figure 43.6). The separation 
distress system has now been mapped in several species; 
it is powerfully inhibited by endogenous opioids, oxy-
tocin and prolactin – the major social-attachment, social-
bonding chemistries of the mammalian brain. These basic 

separation-distress circuits are also aroused during human 
sadness, which is accompanied by low brain opioid activ-
ity. Sudden arousal of this system in humans may contrib-
ute to the psychiatric disorder known as ‘panic attacks.’ 

The PLAY/Rough-and-Rumble, Physical Social-
Engagement System
For literature overview, see Pellis and Pellis (2009) and 
clinical implications in Panksepp (2007). Young animals 
have strong urges for physical play. This takes the form 
of pouncing on each other, chasing and wrestling (Figure 
43.7). These actions can seem outwardly aggressive but 
they are accompanied by positive affect – an intense so-
cial joy. During these activities, rats make abundant high 
frequency (~50 kHz) chirping sounds that have many fea-
tures resembling human laughter. It is interesting to note 
that there seem to be similarities between the subcortical 
brain circuits that mediate human laughter and play-in-
duced chirping in rats. The most powerful evidence for 
an evolutionary relationship between positive affect and 
chirping is the fact that if humans tickle rats, these vocali-

Figure 43.5. Schematic summary of male and female LUST Systems on 
a saggital depiction of the rat brain. Maternal CARE circuits are ana-
tomically very similar, but sufficiently distinct at a fine neuronal level, 
suggesting that maternal CARE evolved from pre-existing sexual LUST 
circuits. (reprinted Fig 12.5 in Panksepp, J. (1998) Affective Neuroscience, 
with the permission of Oxford University Press).

Figure 43.6. When held gently in human hands, distressed newborn 
chicks exhibit a comfort response consisting of the cessation of vocali-
sations and eye closure. This social comfort response is partly medi-
ated by release of endogenous brain opioids, since it can be inhibited 
by administration of opiate receptor antagonists (reprinted Fig 14.9 in 
Panksepp, J. (1998) Affective Neuroscience, with the permission of Oxford 
University Press).
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sations often go up to maximal levels, and young animals 
rapidly return to the individual human and attempt to 
solicit more tickling. In contrast to positive affect, when 
negative feelings are aroused, animals begin to exhibit 
22-kHz ‘complaint’ type vocalisations and play tempo-
rarily ceases. A key function of the social play system is 
to facilitate the natural emergence of social dominance. 
Play helps young animals to acquire more subtle social 
interactions that are not genetically coded into the brain 
but must be learned. Thus, the play urge may be one of 
the major emotional forces that promote the epigenetic 
construction of higher social brains. This system, like all 
the other emotional systems, is concentrated in specific 
subcortical regions of the brain. 

The primary evidence for the existence of such execu-
tive brain systems for basic emotions is our ability to ar-
tificially activate various kinds of emotional patterns by 
applying the appropriate kinds of chemical or electrical 
stimulation to specific subcortical regions of the brain. 
Radical decortication (surgical elimination of the dorsal 
cerebral mantle) generally leaves all of the above emo-
tional-instinctual urges relatively intact, even though the 
capacity to learn new behaviour patterns is severely im-
paired. The existence of feeling states is based on the ob-

servation that animals are never neutral about such kinds 
of physical stimulation of their brains. They are attracted 
to circumstances where the outwardly positive emotions 
are aroused (SEEKING, LUST, CARE and PLAY) and 
they avoid the arousal of negative emotions (RAGE, 
FEAR and PANIC). For instance, all brain sites that ac-
tivate 50 kHz ultrasonic chirps also support self-stimula-
tion behaviour. Those that provoke FEAR responses also 
provoke escape behaviours. Thus, raw affective feeling 
states that accompany emotional arousal are constituted, 
in part, from the neurodynamics that generate instinctual 
emotional responses. Without these systems, and various 
other affect-generating systems such as hunger, pain and 
thirst, animals could not survive for long. They are ances-
tral tools for living. 

All the affects are intrinsic value systems that inform 
animals how they are faring in the quest to survive. 
Feelings are critical for guiding learning. The positive 
affects indicate that animals are returning to ‘comfort 
zones’ that support survival, and the negative affects 
reflect ‘discomfort zones’ that indicate animals are in 
situations that may impair survival. Indeed, the intrinsic 
affective states generated by ancient brain regions may 
be the first kinds of experiences that existed on the face 
of the earth. Without them, consciousness may not have 
emerged in brain evolution. 

Whether other animals also have more subtle emo-
tional feelings such as jealousy, shame, guilt or a sense of 
humour – feelings that are created by the interrelations of 
basic emotions with higher cognitive processes – remains 
an open issue. Subtle analysis of animal behaviour in nat-
ural environments certainly suggests that other animals 
do have more subtle emotions built upon the basic seven 
described above. However, we have no clear experimen-
tal methodologies to study those. We also have no clear 
evidence that other animals cognitively reflect on their 
own feelings or the mental states of other animals. Thus, 
we do not know if they can exhibit cognitive forms of 
suffering – prolonged and intensified psychological pain 
because of their ongoing thoughts about their feelings. 
Those aspects of mind have less distinct behavioural in-
dicators than the basic emotions. 

Figure 43.7. Two very frequent play postures in adolescent rats that can 
be used to quantify the amount of rough-and-tumble play. In carnivores 
and omnivores, the play is very heavily somatosensory (wrestling), sug-
gesting it prepares animals for adult hunting and energetic social en-
counters, while in herbivores play is characterised more by running and 
prancing (reprinted Fig 15.2 in Panksepp, J. (1998) Affective Neuroscience, 
with the permission of Oxford University Press).
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What Difference does it Make whether Animals have 
Emotional Feelings or Not?
The simplest answer to this question is that it surely makes 
a difference to the animals having such experiences. Just 
as we care about how we feel, animals surely care wheth-
er they feel good or bad. Since affective feelings are the 
source of all satisfactions and sufferings, as well as many 
behavioural choices, the scientific resolution of the exist-
ence of feelings in other animals and the brain mecha-
nisms for those feelings is of momentous importance for 
our understanding of all psychological well-being issues 
in animals. Feelings inform animals where they stand in 
terms of health and other survival issues. Since all ver-
tebrates, whether humans or other species, have some 
capacity for emotional feelings, such issues have impli-
cations for how we ethically treat other animals. Indeed, 
much of basic animal research raises many ethical issues, 
too subtle to consider here, but it is noteworthy that many 
of the properties of the basic emotional systems can be 
studied in anesthetised animals. However, the resulting 
implications for human behaviour are complex and de-
batable, and have been well covered elsewhere. 

In sum, it is now clear that affective mechanisms are 
concentrated in ancient subcortical brain regions that 
are anatomically and neurochemically, and hence, evo-
lutionarily, similar in all mammalian species. However, 
we do not know how members of different species cog-
nitively respond to such feelings. Because there are no 
instinctual indicators, it is much harder to decipher the 
cognitive contents of animal minds than it is to decipher 
their emotional feelings. That will require more subtle be-
havioural analyses of more complex behaviour patterns. 
In any event, the dramatic similarities across mammals, 
with concordant work in humans, indicate that the basic 
emotional mechanisms are very ancient in brain evolution 
and ancestrally related in all mammals. These remarkable 
evolutionary continuities provide a coherent scientific 
approach for understanding how basic emotional feelings 
are created in animal as well as human brains. 
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