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NOTICES 
PUBLICATION ALERTS 
If you have had a paper or book published, or you see something which would be of interest to the group, do please send me 
a publication alert so that I can include it in the newsletter. Many thanks to those who have already sent in alerts.  
If there is a journal you feel I should be tracking on a regular basis, do let me know.  
And if you have any other ideas for extending the “EAORC experience”, please contact me. 
 

ACADEMIA.EDU – Animal movements in the Kenya Rift and ambush hunting by hominins 
Nature Scientific Reports 5:14011 (2015) 

SIMON KÜBLER et al – Animal movements in the Kenya Rift and evidence for the earliest ambush hunting by hominins 

Animal movements in the Kenya Rift Valley today are influenced by a combination of topography and trace nutrient 
distribution. These patterns would have been the same in the past when hominins inhabited the area. We use this approach 
to create a landscape reconstruction of Olorgesailie, a key site in the East African Rift with abundant evidence of large-
mammal butchery between ~1.2 and ~0.5Ma BP. The site location in relation to limited animal routes through the area show 
that hominins were aware of animal movements and used the location for ambush hunting during the Lower to Middle 
Pleistocene. These features explain the importance of Olorgesailie as a preferred location of repeated hominin activity 



through multiple changes in climate and local environmental conditions, and provide insights into the cognitive and hunting 
abilities of Homo erectus while indicating that their activities at the site were aimed at hunting, rather than scavenging. 
https://www.academia.edu/47197820/Animal_movements_in_the_Kenya_Rift_and_evidence_for_the_earliest_ambush_hu
nting_by_hominins  
 

ACADEMIA.EDU – Macroevolution in and Around the Hominin Clade 
E. Serrelli and N. Gontier (eds.), Macroevolution, Interdisciplinary Evolution Research 2. Springer: Switzerland (2015), 345-
376. 

BERNARD WOOD & MARK GRABOWSKI – Macroevolution in and Around the Hominin Clade 

In this review, we discuss the criteria for recognizing species and genera within the fossil record in general, and within the 
hominin clade in particular. We review the grade concept, suggest how taxa within the hominin clade can be divided into 
grades, and define the grade categories. We discuss the difficulties with studying macroevolution in the hominin clade but 
suggest that at least one trait, brain size, may provide insight into the tempo and mode of evolution. We also review 
evidence suggesting that stasis is the dominant signal in two early hominin taxa that have substantial and well-dated fossil 
records. We discuss the role of evolutionary forces in forming macroevolutionary patterns and find that while natural 
selection appears to be the dominant force, some well-known interspecific and intraspecific differences in hominins may 
have been the result of random genetic drift. Lastly, we suggest that homoplasy makes generating reliable hypotheses about 
relationships among early hominins more difficult than most researchers are willing to admit. 
https://www.academia.edu/20220272/Macroevolution_in_and_Around_the_Hominin_Clade?email_work_card=view-paper  
 

RESEARCHGATE – The aboutness of language and the evolution of the construction-ready brain 
The Oxford Handbook of Symbolic Evolution. A. Lock, C. Sinha and N. Gonthier, Eds. Oxford: Oxford University Press (2021). 

MICHAEL A. ARBIB – The aboutness of language and the evolution of the construction-ready brain 

The aboutness of language and the evolution of the construction-ready brain Michael A. Arbib arbib@usc.edu The chapter 
presents the hypothesis that early Homo sapiens were language-ready in the sense that they had brains that could have 
supported language had it already been developed, but were not yet language-using. Informed by data from comparative 
neuroprimatology, the approach sees protolanguage emerging from complex recognition and imitation of manual skills via 
biocultural evolution, while cultural evolution alone supported the emergence of language from protolanguage. This 
approach supports the view that the Homo sapiens language-ready brain had the more general property of being 
construction-ready, and that this made possible the emergence of drawing and painting through later cultural evolution.  
https://www.researchgate.net/publication/348789739_2021_Chapter_-
_Oxford_Handbook_of_Human_Symbolic_Evolution_Revised_01-21  
 

SCIENCEDIRECT – The self-domestication hypothesis: bonobo psychology selection against aggression 
Animal Behaviour 83:3, (2012) 573-585 

BRIAN HARE, VICTORIA WOBBER & RICHARD WRANGHAM – The self-domestication hypothesis: evolution of bonobo 

psychology is due to selection against aggression 

Experiments indicate that selection against aggression in mammals can have multiple effects on their morphology, 
physiology, behaviour and psychology, and that these results resemble a syndrome of changes observed in domestic animals. 
We hypothesize that selection against aggression in some wild species can operate in a similar way. Here we consider the 
bonobo, Pan paniscus, as a candidate for having experienced this ‘self-domestication’ process. We first detail the changes 
typically seen in domesticated species including shifts in development. We then show that bonobos show less severe forms 
of aggression than chimpanzees, Pan troglodytes, and suggest that this difference evolved because of relaxed feeding 
competition. We next review evidence that phenotypic differences in morphology and behaviour between bonobos and 
chimpanzees are analogous to differences between domesticates and their wild ancestors. We then synthesize the first set of 
a priori experimental tests of the self-domestication hypothesis comparing the psychology of bonobos and chimpanzees. 
Again, bonobo traits echo those of domesticates, including juvenilized patterns of development. We conclude that the self-
domestication hypothesis provides a plausible account of the origin of numerous differences between bonobos and 
chimpanzees, and note that many of these appear to have arisen as incidental by-products rather than adaptations. These 
results raise the possibility that self-domestication has been a widespread process in mammalian evolution, and suggest the 
need for research into the regulatory genes responsible for shifts in developmental trajectories in species that have 
undergone selection against aggression. 
https://www.sciencedirect.com/science/article/abs/pii/S000334721100546X  
 

OTHER PAPERS – How to approach academic writing 
BDJ Team 8, (2021) 20-21 

FIONA ELLWOOD – How to approach academic writing 

Writing at a higher level is an art and a craft and comes with practice and experience. 
https://www.nature.com/articles/s41407-021-0586-z  
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NEWS 
BREAKING SCIENCE – Genome-Wide Data from Stone Age Bears Recovered from Cave Sediments 
Scientists have reconstructed the genomes of the extinct giant short-faced bear (Arctodus simus) and the American black 
bear (Ursus americanus) using environmental DNA fragments from the remote Chiquihuite Cave in Mexico. Fossil records are 
incomplete, and many species of mammals, in particular those that lived at low population densities, are seldom found.  
http://feedproxy.google.com/~r/BreakingScienceNews/~3/tK_iXYbr9wc/stone-age-bear-genome-wide-data-chiquihuite-
cave-09572.html?utm_source=feedburner&utm_medium=email  
 

BREAKING SCIENCE – Archaeologists Find 3,450-Year-Old Alphabetic Inscription in Israel 
A team of archaeologists from the Austrian Archaeological Institute and the Hebrew University of Jerusalem’s Institute of 
Archaeology has discovered an inscribed sherd at the site of Tel Lachish, which is located in the Shephelah region in modern-
day Israel and is one of the most prominent Bronze and Iron Age sites of the Southern Levant.  
http://feedproxy.google.com/~r/BreakingScienceNews/~3/KYW7tKkDOfc/tel-lachish-inscription-
09571.html?utm_source=feedburner&utm_medium=email  
 

NATURE BRIEFING – Bipedalism didn’t stop us climbing 
An analysis of the shoulder girdle of a human ancestor that lived millions of years ago suggests that Australopithecus 
afarensis retained features that helped it to climb in trees, even after developing the ability to walk on two legs. The shoulder 
blades belong to a near-complete fossil of a specimen dubbed Little Foot, discovered in South Africa in the 1990s. “We see 
incontrovertible evidence in Little Foot that the arm of our ancestors at 3.67 million years ago was still being used to bear 
substantial weight during arboreal movements in trees,” says anatomist Kristian Carlson. 
https://nature.us17.list-manage.com/track/click?u=2c6057c528fdc6f73fa196d9d&id=10d18f42ca&e=1db4b9a19b  
 

SCIENCE DAILY – Little Foot fossil shows early human ancestor clung closely to trees 
The fossil provides the oldest, most intact example of the shoulder of a human ancestor ever found. The bones provide 
telltale clues of how the individual moved and was adapted to climbing, a research team reports. 
https://www.sciencedaily.com/releases/2021/04/210420092921.htm  
 

SCIENCE DAILY – Mice master complex thinking with a remarkable capacity for abstraction 
Categorization is the brain's tool to organize nearly everything we encounter in our daily lives. Grouping information into 
categories simplifies our complex world and helps us to react quickly and effectively to new experiences. Scientists have now 
shown that also mice categorize surprisingly well. The researchers identified neurons encoding learned categories and 
thereby demonstrated how abstract information is represented at the neuronal level. 
https://www.sciencedaily.com/releases/2021/04/210421124646.htm  
 

SCIENCE DAILY – How we know whether and when to pay attention 
International team of researchers identifies cognitive computations underlying human predictive behavior. 
https://www.sciencedaily.com/releases/2021/04/210422123628.htm  
 

SCIENCE DAILY – Know your ally: Cooperative male dolphins can tell who's on their team 
When it comes to friendships and rivalries, male dolphins know who the good team players are. New findings reveal that 
male dolphins form a social concept of team membership based on cooperative investment in the team. 
https://www.sciencedaily.com/releases/2021/04/210422093835.htm  
 

SCIENCE DAILY – Researchers show how 'theory of mind' influences advertising skepticism 
Product marketers should be clear in their messaging to avoid customer skepticism that makes them feel duped, according to 
new research. At issue in a new study was a social-cognitive construct called theory of mind, which considers how well 
people assess the mental states and apparent goals of others. Turns out, it affects a person's evaluation and willingness to 
buy a product. 
https://www.sciencedaily.com/releases/2021/04/210422123652.htm  
 

SCIENCE NEWS – Dolphins learn the ‘names’ of their friends to form teams—a first in animal kingdom 
Like members of a street gang, male dolphins summon their buddies when it comes time to raid and pillage—or, in their 
case, to capture and defend females in heat. A new study reveals they do this by learning the “names,” or signature whistles, 
of their closest allies—sometimes more than a dozen animals—and remembering who consistently cooperated with them in 
the past. The findings indicate dolphins have a concept of team membership—previously seen only in humans—and may 
help reveal how they maintain such intricate and tight-knit societies. 
https://www.sciencemag.org/news/2021/04/dolphins-learn-names-their-friends-form-teams-first-animal-kingdom  
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SOCIETY FOR SCIENCE – Neandertal DNA from cave mud shows two waves of migration across Eurasia 
Genetic material left behind in sediments reveals new details about how ancient humans once spread across the continent. 
http://click.societyforscience-
email.com/?qs=baf7671156db3b6c1d14ff254d02a665771f9b59f628c5725d56cbbdad52f439a73f3830ff217f4440eb7596e42b
b2879be3913fefb1cf56885fb31329b7f488  
 

THE CONVERSATION – Prehistoric cave painters might have been ‘high’ on oxygen deprivation  
It's possible that low oxygen levels in caves produced hallucinations – but that doesn't explain the majority of prehistoric art. 
https://theconversationuk.cmail20.com/t/r-l-tljhjjhd-khhlilahh-v/  
 

PUBLICATIONS 
Current Anthropology  
PAPERS 

KRIST VAESEN & WYBO HOUKES – Is Human Culture Cumulative? 

It has been claimed that a unique feature of human culture is that it accumulates beneficial modifications over time. On the 
basis of a couple of methodological considerations, we here argue that, perhaps surprisingly, there is insufficient evidence for 
a proper test of this claim. And we indicate what further research would be needed to firmly establish the cumulativeness of 
human culture. 
https://www.journals.uchicago.edu/doi/abs/10.1086/714032  
 

Current Biology 
PAPERS 

EUGENIO BORTOLINI et al – Early Alpine occupation backdates westward human migration in Late Glacial Europe 

Before the end of the Last Glacial Maximum (LGM, ∼16.5 ka ago) set in motion major shifts in human culture and population 
structure, a consistent change in lithic technology, material culture, settlement pattern, and adaptive strategies is recorded 
in Southern Europe at ∼18–17 ka ago. In this time frame, the landscape of Northeastern Italy changed considerably, and the 
retreat of glaciers allowed hunter-gatherers to gradually recolonize the Alps. Change within this renewed cultural frame (i.e., 
during the Late Epigravettian phase) is currently associated with migrations favored by warmer climate linked to the Bølling-
Allerød onset (14.7 ka ago), which replaced earlier genetic lineages with ancestry found in an individual who lived ∼14 ka ago 
at Riparo Villabruna, Italy, and shared among different contexts (Villabruna Cluster). Nevertheless, these dynamics and their 
chronology are still far from being disentangled due to fragmentary evidence for long-distance interactions across Europe. 
Here, we generate new genomic data from a human mandible uncovered at Riparo Tagliente (Veneto, Italy), which we 
directly dated to 16,980–16,510 cal BP (2σ). This individual, affected by focal osseous dysplasia, is genetically affine to the 
Villabruna Cluster. Our results therefore backdate by at least 3 ka the diffusion in Southern Europe of a genetic component 
linked to Balkan/Anatolian refugia, previously believed to have spread during the later Bølling/Allerød event. In light of the 
new genetic evidence, this population replacement chronologically coincides with the very emergence of major cultural 
transitions in Southern and Western Europe. 
https://www.cell.com/current-biology/fulltext/S0960-9822(21)00451-6  
 

CHI T. NGO et al – Contingency of semantic generalization on episodic specificity varies across development 

Semantic memory—general knowledge of ideas and concepts—includes generalization processes that support inference. 
Episodic memory, on the other hand, preserves the specificity of individual events by binding together unique combinations 
of elements from an episode and relies on pattern separation to distinguish similar experiences. These two memory systems 
play complementary roles, supporting different mnemonic goals, but the nature and extent of their interdependence is 
unclear. Some models suggest that new information is encoded initially as hippocampus-dependent episodic memory and 
then, either through repetition or gist extraction, becomes semantic over time. These models also posit a neocortical route 
to semantic memory acquisition exists that can bypass the hippocampus. Both proposed routes are slow learning 
mechanisms, yet generalization can occur rapidly. Recent models suggest that fast generalization relies, in part, on the 
retrieval of individual but related episodes. Such episodic memory gating mechanisms render fast generalization contingent 
on the memory specificity of instances, a pattern that has been observed in adults. None of these models take into account 
the observation that generalization and episodic specificity have asynchronous developmental profiles, with generalization 
emerging years before episodic memory. We ask two questions about generalized and specific memory during early 
childhood: first, is rapid generalization contingent on remembering specific past memories? And second, does the strength or 
nature of this contingency differ across development? We found that the interdependence of generalization and episodic 
memory varies across development: generalization success in adults, but not in children, was contingent on context binding. 
https://www.cell.com/current-biology/fulltext/S0960-9822(21)00461-9  
 

http://click.societyforscience-email.com/?qs=baf7671156db3b6c1d14ff254d02a665771f9b59f628c5725d56cbbdad52f439a73f3830ff217f4440eb7596e42bb2879be3913fefb1cf56885fb31329b7f488
http://click.societyforscience-email.com/?qs=baf7671156db3b6c1d14ff254d02a665771f9b59f628c5725d56cbbdad52f439a73f3830ff217f4440eb7596e42bb2879be3913fefb1cf56885fb31329b7f488
http://click.societyforscience-email.com/?qs=baf7671156db3b6c1d14ff254d02a665771f9b59f628c5725d56cbbdad52f439a73f3830ff217f4440eb7596e42bb2879be3913fefb1cf56885fb31329b7f488
https://theconversationuk.cmail20.com/t/r-l-tljhjjhd-khhlilahh-v/
https://www.journals.uchicago.edu/doi/abs/10.1086/714032
https://www.cell.com/current-biology/fulltext/S0960-9822(21)00451-6
https://www.cell.com/current-biology/fulltext/S0960-9822(21)00461-9


ESHIN JOLLY & LUKE J. CHANG – Gossip drives vicarious learning and facilitates social connection 

Complex language and communication is one of the unique hallmarks that distinguishes humans from most other animals. 
Interestingly, the overwhelming majority of our communication consists of social topics involving self-disclosure and 
discussions about others, broadly construed as gossip. Yet the precise social function of gossip remains poorly understood as 
research has been heavily influenced by folk intuitions narrowly casting gossip as baseless trash talk. Using a novel empirical 
paradigm that involves real interactions between a large sample of participants, we provide evidence that gossip is a rich, 
multifaceted construct, that plays a critical role in vicarious learning and social bonding. We demonstrate how the visibility or 
lack thereof of others’ behavior shifts conversational content between self-disclosure and discussions about others. Social 
information acquired through gossip aids in vicarious learning, directly influencing future behavior and impression formation. 
At the same time, conversation partners come to influence each other, form more similar impressions, and build robust 
social bonds. Consistent with prior work, gossip also helps promote cooperation in groups without a need for formal 
sanctioning mechanisms. Altogether these findings demonstrate the rich and diverse social functions and effects of this 
ubiquitous human behavior and lay the groundwork for future investigations. 
https://www.cell.com/current-biology/fulltext/S0960-9822(21)00463-2  
 

eLife 
PAPERS 

ERIC TORSTEN REIFENSTEIN, IKHWAN BIN KHALID & RICHARD KEMPTER – Synaptic learning rules for sequence 

learning 

Remembering the temporal order of a sequence of events is a task easily performed by humans in everyday life, but the 
underlying neuronal mechanisms are unclear. This problem is particularly intriguing as human behavior often proceeds on a 
time scale of seconds, which is in stark contrast to the much faster millisecond time-scale of neuronal processing in our 
brains. One long-held hypothesis in sequence learning suggests that a particular temporal fine-structure of neuronal activity - 
termed 'phase precession' - enables the compression of slow behavioral sequences down to the fast time scale of the 
induction of synaptic plasticity. Using mathematical analysis and computer simulations, we find that - for short enough 
synaptic learning windows - phase precession can improve temporal-order learning tremendously and that the asymmetric 
part of the synaptic learning window is essential for temporal-order learning. To test these predictions, we suggest 
experiments that selectively alter phase precession or the learning window and evaluate memory of temporal order. 
https://elifesciences.org/articles/67171  
 

Frontiers in Neuroscience 
PAPERS 

EDMUND T. ROLLS – A Neuroscience Levels of Explanation Approach to the Mind and the Brain 

The relation between mental states and brain states is important in computational neuroscience, and in psychiatry in which 
interventions with medication are made on brain states to alter mental states. The relation between the brain and the mind 
has puzzled philosophers for centuries. Here a neuroscience approach is proposed in which events at the sub-neuronal, 
neuronal, and neuronal network levels take place simultaneously to perform a computation that can be described at a high 
level as a mental state, with content about the world. It is argued that as the processes at the different levels of explanation 
take place at the same time, they are linked by a non-causal supervenient relationship: causality can best be described in 
brains as operating within but not between levels. This allows the supervenient (e.g., mental) properties to be emergent, 
though once understood at the mechanistic levels they may seem less emergent, and expected. This mind-brain theory 
allows mental events to be different in kind from the mechanistic events that underlie them; but does not lead one to argue 
that mental events cause brain events, or vice versa: they are different levels of explanation of the operation of the 
computational system. This approach may provide a way of thinking about brains and minds that is different from dualism 
and from reductive physicalism, and which is rooted in the computational processes that are fundamental to understanding 
brain and mental events, and that mean that the mental and mechanistic levels are linked by the computational process 
being performed. Explanations at the different levels of operation may be useful in different ways. For example, if we wish to 
understand how arithmetic is performed in the brain, description at the mental level of the algorithm being computed will be 
useful. But if the brain operates to result in mental disorders, then understanding the mechanism at the neural processing 
level may be more useful, in for example, the treatment of psychiatric disorders. 
https://www.frontiersin.org/articles/10.3389/fncom.2021.649679/full  
 

Frontiers in Psychology 
PAPERS 

THOMAS F. CAMMINGA et al – Beyond the Senses: How Self-Directed Speech and Word Meaning Structure Impact 

Executive Functioning and Theory of Mind in Individuals With Hearing and Language Problems 

Many individuals with developmental language disorder (DLD) and individuals who are deaf or hard of hearing (D/HH) have 
social–emotional problems, such as social difficulties, and show signs of aggression, depression, and anxiety. These problems 
can be partly associated with their executive functions (EFs) and theory of mind (ToM). The difficulties of both groups in EF 
and ToM may in turn be related to self-directed speech (i.e., overt or covert speech that is directed at the self). Self-directed 

https://www.cell.com/current-biology/fulltext/S0960-9822(21)00463-2
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speech is thought to allow for the construction of non-sensory representations (i.e., representations that do not coincide 
with direct observation). Such non-sensory representations allow individuals to overcome the limits set upon them by the 
senses. This ability is constrained by the development of word meaning structure (i.e., the way words are understood). We 
argue that the greater ability to construct non-sensory representations may result in more enhanced forms of EF and ToM. 
We conclude that difficulties in EF, ToM, and social–emotional functioning in those with hearing and language problems may 
be accounted for in terms of word meaning impairments. We propose that word meaning structure and self-directed speech 
should be considered in assigning EF and ToM treatments to individuals with DLD and those who are D/HH. 
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.646181/full  
 

Journal of Business Research 
PAPERS 

ELIZABETH A. MINTON, T. BETTINA CORNWELL & HONG YUAN – I know what you are thinking: How theory of mind is 

employed in product evaluations 

The current research examines how the social processing capability of theory of mind (i.e., ToM; the ability to understand 
others’ intentions) is employed when evaluating potentially persuasive marketing communications. Specifically, Study 1 
reveals that ToM negatively influences product evaluations, as mediated by advertising skepticism. Study 2 replicates these 
findings with a company’s customer database. Study 3 manipulates advertisement transparency, showing that highly 
transparent communications reduce skepticism and increase product evaluations. Lastly, Study 4 examines boundary 
conditions, revealing that ToM influences product evaluations more so in evaluation of marketing communications for 
publicly versus privately consumed products. 
https://www.sciencedirect.com/science/article/pii/S0148296321000722  
 

Molecular Psychiatry 
PAPERS 

I. ZWIR et al with I. TATTERSALL – Evolution of genetic networks for human creativity 

The genetic basis for the emergence of creativity in modern humans remains a mystery despite sequencing the genomes of 
chimpanzees and Neanderthals, our closest hominid relatives. Data-driven methods allowed us to uncover networks of genes 
distinguishing the three major systems of modern human personality and adaptability: emotional reactivity, self-control, and 
self-awareness. Now we have identified which of these genes are present in chimpanzees and Neanderthals. We replicated 
our findings in separate analyses of three high-coverage genomes of Neanderthals. We found that Neanderthals had nearly 
the same genes for emotional reactivity as chimpanzees, and they were intermediate between modern humans and 
chimpanzees in their numbers of genes for both self-control and self-awareness. 95% of the 267 genes we found only in 
modern humans were not protein-coding, including many long-non-coding RNAs in the self-awareness network. These genes 
may have arisen by positive selection for the characteristics of human well-being and behavioral modernity, including 
creativity, prosocial behavior, and healthy longevity. The genes that cluster in association with those found only in modern 
humans are over-expressed in brain regions involved in human self-awareness and creativity, including late-myelinating and 
phylogenetically recent regions of neocortex for autobiographical memory in frontal, parietal, and temporal regions, as well 
as related components of cortico-thalamo-ponto-cerebellar-cortical and cortico-striato-cortical loops. We conclude that 
modern humans have more than 200 unique non-protein-coding genes regulating co-expression of many more protein-
coding genes in coordinated networks that underlie their capacities for self-awareness, creativity, prosocial behavior, and 
healthy longevity, which are not found in chimpanzees or Neanderthals. 
https://www.nature.com/articles/s41380-021-01097-y  
 

Nature 
PAPERS 

SANDRA REINERT et al – Mouse prefrontal cortex represents learned rules for categorization 

The ability to categorize sensory stimuli is crucial for an animal’s survival in a complex environment. Memorizing categories 
instead of individual exemplars enables greater behavioural flexibility and is computationally advantageous. Neurons that 
show category selectivity have been found in several areas of the mammalian neocortex, but the prefrontal cortex seems to 
have a prominent role in this context. Specifically, in primates that are extensively trained on a categorization task, neurons 
in the prefrontal cortex rapidly and flexibly represent learned categories. However, how these representations first emerge in 
naive animals remains unexplored, leaving it unclear whether flexible representations are gradually built up as part of 
semantic memory or assigned more or less instantly during task execution. Here we investigate the formation of a neuronal 
category representation throughout the entire learning process by repeatedly imaging individual cells in the mouse medial 
prefrontal cortex. We show that mice readily learn rule-based categorization and generalize to novel stimuli. Over the course 
of learning, neurons in the prefrontal cortex display distinct dynamics in acquiring category selectivity and are differentially 
engaged during a later switch in rules. A subset of neurons selectively and uniquely respond to categories and reflect 
generalization behaviour. Thus, a category representation in the mouse prefrontal cortex is gradually acquired during 
learning rather than recruited ad hoc. This gradual process suggests that neurons in the medial prefrontal cortex are part of a 
specific semantic memory for visual categories. 

https://www.frontiersin.org/articles/10.3389/fpsyg.2021.646181/full
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https://www.nature.com/articles/s41586-021-03452-z  
 

MATTHEW F. PANICHELLO & TIMOTHY J. BUSCHMAN – Shared mechanisms underlie the control of working memory 

and attention 

Cognitive control guides behaviour by controlling what, when, and how information is represented in the brain. For example, 
attention controls sensory processing; top-down signals from prefrontal and parietal cortex strengthen the representation of 
task-relevant stimuli. A similar ‘selection’ mechanism is thought to control the representations held ‘in mind’—in working 
memory. Here we show that shared neural mechanisms underlie the selection of items from working memory and attention 
to sensory stimuli. We trained rhesus monkeys to switch between two tasks, either selecting one item from a set of items 
held in working memory or attending to one stimulus from a set of visual stimuli. Neural recordings showed that similar 
representations in prefrontal cortex encoded the control of both selection and attention, suggesting that prefrontal cortex 
acts as a domain-general controller. By contrast, both attention and selection were represented independently in parietal 
and visual cortex. Both selection and attention facilitated behaviour by enhancing and transforming the representation of the 
selected memory or attended stimulus. Specifically, during the selection task, memory items were initially represented in 
independent subspaces of neural activity in prefrontal cortex. Selecting an item caused its representation to transform from 
its own subspace to a new subspace used to guide behaviour. A similar transformation occurred for attention. Our results 
suggest that prefrontal cortex controls cognition by dynamically transforming representations to control what and when 
cognitive computations are engaged. 
https://www.nature.com/articles/s41586-021-03390-w  
 

Nature Communications 
PAPERS 

STEPHANIE L. KING et al – Cooperation-based concept formation in male bottlenose dolphins 

In Shark Bay, Western Australia, male bottlenose dolphins form a complex nested alliance hierarchy. At the first level, pairs or 
trios of unrelated males cooperate to herd individual females. Multiple first-order alliances cooperate in teams (second-order 
alliances) in the pursuit and defence of females, and multiple teams also work together (third-order alliances). Yet it remains 
unknown how dolphins classify these nested alliance relationships. We use 30 years of behavioural data combined with 40 
contemporary sound playback experiments to 14 allied males, recording responses with drone-mounted video and a 
hydrophone array. We show that males form a first-person social concept of cooperative team membership at the second-
order alliance level, independently of first-order alliance history and current relationship strength across all three alliance 
levels. Such associative concepts develop through experience and likely played an important role in the cooperative 
behaviour of early humans. These results provide evidence that cooperation-based concepts are not unique to humans, 
occurring in other animal societies with extensive cooperation between non-kin. 
https://www.nature.com/articles/s41467-021-22668-1  
 

Nature Human Behaviour 
PAPERS 

BRIAN M. WOOD et al with AUDAX MABULLA – Gendered movement ecology and landscape use in Hadza hunter-

gatherers 

Understanding how gendered economic roles structure space use is critical to evolutionary models of foraging behaviour, 
social organization and cognition. Here, we examine hunter-gatherer spatial behaviour on a very large scale, using GPS 
devices worn by Hadza foragers to record 2,078 person-days of movement. Theory in movement ecology suggests that the 
density and mobility of targeted foods should predict spatial behaviour and that strong gender differences should arise in a 
hunter-gatherer context. As predicted, we find that men walked further per day, explored more land, followed more sinuous 
paths and were more likely to be alone. These data are consistent with the ecology of male- and female-targeted foods and 
suggest that male landscape use is more navigationally challenging in this hunter-gatherer context. Comparisons of Hadza 
space use with space use data available for non-human primates suggest that the sexual division of labour likely co-evolved 
with increased sex differences in spatial behaviour and landscape use. 
https://www.nature.com/articles/s41562-020-01002-7  
 

SIMON P. KELLY, ELAINE A. CORBETT & REDMOND G. O’CONNELL – Neurocomputational mechanisms of prior-

informed perceptual decision-making in humans 

To interact successfully with diverse sensory environments, we must adapt our decision processes to account for time 
constraints and prior probabilities. The full set of decision-process parameters that undergo such flexible adaptation has 
proven to be difficult to establish using simplified models that are based on behaviour alone. Here, we utilize well-
characterized human neurophysiological signatures of decision formation to construct and constrain a build-to-threshold 
decision model with multiple build-up (evidence accumulation and urgency) and delay components (pre- and post-
decisional). The model indicates that all of these components were adapted in distinct ways and, in several instances, 
fundamentally differ from the conclusions of conventional diffusion modelling. The neurally informed model outcomes were 
corroborated by independent neural decision signal observations that were not used in the model’s construction. These 

https://www.nature.com/articles/s41586-021-03452-z
https://www.nature.com/articles/s41586-021-03390-w
https://www.nature.com/articles/s41467-021-22668-1
https://www.nature.com/articles/s41562-020-01002-7


findings highlight the breadth of decision-process parameters that are amenable to strategic adjustment and the value in 
leveraging neurophysiological measurements to quantify these adjustments. 
https://www.nature.com/articles/s41562-020-00967-9  
 

GUSTAVO DECO, DIEGO VIDAURRE & MORTEN L. KRINGELBACH – Revisiting the global workspace orchestrating the 

hierarchical organization of the human brain 

A central challenge in neuroscience is how the brain organizes the information necessary to orchestrate behaviour. Arguably, 
this whole-brain orchestration is carried out by a core subset of integrative brain regions, a ‘global workspace’, but its 
constitutive regions remain unclear. We quantified the global workspace as the common regions across seven tasks as well as 
rest, in a common ‘functional rich club’. To identify this functional rich club, we determined the information flow between 
brain regions by means of a normalized directed transfer entropy framework applied to multimodal neuroimaging data from 
1,003 healthy participants and validated in participants with retest data. This revealed a set of regions orchestrating 
information from perceptual, long-term memory, evaluative and attentional systems. We confirmed the causal significance 
and robustness of our results by systematically lesioning a generative whole-brain model. Overall, this framework describes a 
complex choreography of the functional hierarchical organization of the human brain. 
https://www.nature.com/articles/s41562-020-01003-6  
 

OZAN ISLER, ONURCAN YILMAZ & A. JOHN MAULE – Religion, parochialism and intuitive cooperation 

Religions promote cooperation, but they can also be divisive. Is religious cooperation intuitively parochial against atheists? 
Evidence supporting the social heuristics hypothesis (SHH) suggests that cooperation is intuitive, independent of religious 
group identity. We tested this prediction in a one-shot prisoner’s dilemma game, where 1,280 practising Christian believers 
were paired with either a coreligionist or an atheist and where time limits were used to increase reliance on either intuitive 
or deliberated decisions. We explored another dual-process account of cooperation, the self-control account (SCA), which 
suggests that visceral reactions tend to be selfish and that cooperation requires deliberation. We found evidence for religious 
parochialism but no support for SHH’s prediction of intuitive cooperation. Consistent with SCA but requiring confirmation in 
future studies, exploratory analyses showed that religious parochialism involves decision conflict and concern for strong 
reciprocity and that deliberation promotes cooperation independent of religious group identity. 
https://www.nature.com/articles/s41562-020-01014-3  
 

KAI RUGGERI et mul – The general fault in our fault lines 

Pervading global narratives suggest that political polarization is increasing, yet the accuracy of such group meta-perceptions 
has been drawn into question. A recent US study suggests that these beliefs are inaccurate and drive polarized beliefs about 
out-groups. However, it also found that informing people of inaccuracies reduces those negative beliefs. In this work, we 
explore whether these results generalize to other countries. To achieve this, we replicate two of the original experiments 
with 10,207 participants across 26 countries. We focus on local group divisions, which we refer to as fault lines. We find 
broad generalizability for both inaccurate meta-perceptions and reduced negative motive attribution through a simple 
disclosure intervention. We conclude that inaccurate and negative group meta-perceptions are exhibited in myriad contexts 
and that informing individuals of their misperceptions can yield positive benefits for intergroup relations. Such 
generalizability highlights a robust phenomenon with implications for political discourse worldwide. 
https://www.nature.com/articles/s41562-021-01092-x  
 

Nature Scientific Reports 
PAPERS 

SOUTA HIDAKA et al – Bodily ownership and agency sensations in a natural state 

Our bodily sensation is a fundamental cue for our self-consciousness. Whereas experimental studies have uncovered 
characteristics of bodily sensation, these studies investigated bodily sensations through manipulating bodily sensations to be 
apart from one’s own body and to be assigned to external, body-like objects. In order to capture our bodily sensation as it is, 
this questionnaire survey study explored the characteristics of bodily sensation using a large population-based sample 
(N = 580, comprising 20s to 70s age groups) without experimental manipulations. We focused on the sensations of 
ownership, the feeling of having a body part as one’s own, and agency, the feeling of controlling a body part by oneself, in 
multiple body parts (the eyes, ears, hands, legs, nose, and mouth). The ownership and agency sensations were positively 
related to each other in each body part. Interestingly, the agency sensation of the hands and legs had a positive relationship 
with the ownership sensations of the other body parts. We also found the 60s age group had a unique internal configuration, 
assessed by the similarity of rating scores, of the body parts for each bodily sensation. Our findings revealed the existence of 
unique characteristics for bodily sensations in a natural state. 
https://www.nature.com/articles/s41598-021-87843-2  
 

MEI YU et al – The neurodevelopment of delay discounting for monetary rewards in pre-adolescent children 

Children are found to exhibit high degrees of delay discounting compared with adults in many delay discounting studies, 
which might be due to the asynchronous development of “bottom-up” and “top-down” neural systems. However, the 
temporal dynamics associated with the two systems in the development of delay discounting processes are not well known. 
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In this study, we chose two age groups of participants and adopted event-related potential (ERP) techniques to investigate 
the neural dynamic differences between children and adults during delay discounting processes. Behavioral findings showed 
that children discounted more than adults and chose more immediate choices. Electrophysiological findings revealed that 
children exhibited longer neural processing (longer P2 latency) than adults during the early detection and identification 
phase. Children showed less cognitive control (smaller N2 amplitude) than adults over the middle frontal areas, and they 
devoted more neural effort (larger P3 amplitudes) to making final choices than adults. The factors of reward amount and 
time delay could influence the development of delay discounting in children. 
https://www.nature.com/articles/s41598-021-87282-z  
 

New Scientist 
NEWS 

The alphabet may have been invented 500 years earlier than we thought 

The early history of the alphabet may require rewriting. Four clay artefacts found at an ancient site in Syria are incised with 
what is potentially the earliest alphabetic writing ever found. The discovery suggests that the alphabet emerged 500 years 
earlier than we thought, and undermines leading ideas about how it was invented. 
https://www.newscientist.com/article/2274831-the-alphabet-may-have-been-invented-500-years-earlier-than-we-
thought/#ixzz6smkhr13N  
 

PLoS One 
PAPERS 

HOLLIE A. C. MULLIN et al – Does age affect perception of the Speech-to-Song Illusion? 

The Speech-to-Song Illusion is an auditory illusion that occurs when a spoken phrase is repeatedly presented. After several 
presentations, listeners report that the phrase seems to be sung rather than spoken. Previous work [1] indicates that the 
mechanisms—priming, activation, and satiation—found in the language processing model, Node Structure Theory (NST), may 
account for the Speech-to-Song Illusion. NST also accounts for other language-related phenomena, including increased 
experiences in older adults of the tip-of-the-tongue state (where you know a word, but can’t retrieve it). Based on the 
mechanism in NST used to account for the age-related increase in the tip-of-the-tongue phenomenon, we predicted that 
older adults may be less likely to experience the Speech-to-Song Illusion than younger adults. Adults of a wide range of ages 
heard a stimulus known to evoke the Speech-to-Song Illusion. Then, they were asked to indicate if they experienced the 
illusion or not (Study 1), to respond using a 5-point song-likeness rating scale (Study 2), or to indicate when the percept 
changed from speech to song (Study 3). The results of these studies suggest that the illusion is experienced with similar 
frequency and strength, and after the same number of repetitions by adult listeners regardless of age. 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0250042  
 

PATRÍCIA IZAR et al – Female emancipation in a male dominant, sexually dimorphic primate under natural conditions 

In most group-living animals, a dominance hierarchy reduces the costs of competition for limited resources. Dominance ranks 
may reflect prior attributes, such as body size, related to fighting ability or reflect the history of self-reinforcing effects of 
winning and losing a conflict (the winner-loser effect), or both. As to prior attributes, in sexually dimorphic species, where 
males are larger than females, males are assumed to be dominant over females. As to the winner-loser effect, the 
computational model DomWorld has shown that despite the female’s lower initial fighting ability, females achieve some 
degree of dominance of females over males. In the model, this degree of female dominance increases with the proportion of 
males in a group. This increase was supposed to emerge from the higher fraction of fights of males among themselves. These 
correlations were confirmed in despotic macaques, vervet monkeys, and in humans. Here, we first investigate this hypothesis 
in DomWorld and next in long-term data of 9,300 observation hours on six wild groups of robust capuchin monkeys (Sapajus 
libidinosus; S. nigritus, and S. xanthosternos) in three Brazilian sites. We test whether both the proportion of males and 
degree of female dominance over males are indeed associated with a higher relative frequency of aggression among males 
and a higher relative frequency of aggression of females to males. We confirm these correlations in DomWorld. Next, we 
confirm in empirical data of capuchin monkeys that with the proportion of males in the group there is indeed an increase in 
female dominance over males, and in the relative frequency of both male-male aggression and aggression of females to 
males and that the female dominance index is significantly positively associated with male male aggression. Our results 
reveal that adult sex ratio influences the power relation between the sexes beyond predictions from socioecological models. 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0249039  
 

PNAS 
PAPERS 

ELIZABETH M. NIESPOLO et al – Early, intensive marine resource exploitation by Middle Stone Age humans at 

Ysterfontein 1 rockshelter, South Africa 

Modern human behavioral innovations from the Middle Stone Age (MSA) include the earliest indicators of full coastal 
adaptation evidenced by shell middens, yet many MSA middens remain poorly dated. We apply 230Th/U burial dating to 
ostrich eggshells (OES) from Ysterfontein 1 (YFT1, Western Cape, South Africa), a stratified MSA shell midden. 230Th/U burial 
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ages of YFT1 OES are relatively precise (median ± 2.7%), consistent with other age constraints, and preserve stratigraphic 
principles. Bayesian age–depth modeling indicates YFT1 was deposited between 119.9 to 113.1 thousand years ago (ka) (95% 
CI of model ages), and the entire 3.8 m thick midden may have accumulated within ∼2,300 y. Stable carbon, nitrogen, and 
oxygen isotopes of OES indicate that during occupation the local environment was dominated by C3 vegetation and was 
initially significantly wetter than at present but became drier and cooler with time. Integrating archaeological evidence with 
OES 230Th/U ages and stable isotopes shows the following: 1) YFT1 is the oldest shell midden known, providing minimum 
constraints on full coastal adaptation by ∼120 ka; 2) despite rapid sea-level drop and other climatic changes during 
occupation, relative shellfish proportions and sizes remain similar, suggesting adaptive foraging along a changing coastline; 3) 
the YFT1 lithic technocomplex is similar to other west coast assemblages but distinct from potentially synchronous industries 
along the southern African coast, suggesting human populations were fragmented between seasonal rainfall zones; and 4) 
accumulation rates (up to 1.8 m/ka) are much higher than previously observed for dated, stratified MSA middens, implying 
more intense site occupation akin to Later Stone Age middens. 
https://www.pnas.org/content/118/16/e2020042118.abstract?etoc  
 

MATHIAS SABLÉ-MEYER et al with STANISLAS DEHAENE – Sensitivity to geometric shape regularity in humans and 

baboons: A putative signature of human singularity 

Among primates, humans are special in their ability to create and manipulate highly elaborate structures of language, 
mathematics, and music. Here we show that this sensitivity to abstract structure is already present in a much simpler 
domain: the visual perception of regular geometric shapes such as squares, rectangles, and parallelograms. We asked human 
subjects to detect an intruder shape among six quadrilaterals. Although the intruder was always defined by an identical 
amount of displacement of a single vertex, the results revealed a geometric regularity effect: detection was considerably 
easier when either the base shape or the intruder was a regular figure comprising right angles, parallelism, or symmetry 
rather than a more irregular shape. This effect was replicated in several tasks and in all human populations tested, including 
uneducated Himba adults and French kindergartners. Baboons, however, showed no such geometric regularity effect, even 
after extensive training. Baboon behavior was captured by convolutional neural networks (CNNs), but neither CNNs nor a 
variational autoencoder captured the human geometric regularity effect. However, a symbolic model, based on exact 
properties of Euclidean geometry, closely fitted human behavior. Our results indicate that the human propensity for symbolic 
abstraction permeates even elementary shape perception. They suggest a putative signature of human singularity and 
provide a challenge for nonsymbolic models of human shape perception. 
https://www.pnas.org/content/118/16/e2023123118.abstract?etoc  
 

Scientific American 
ARTICLES 

KELLY JAAKKOLA – Are Dolphins Right-Handed or Left-Handed? 

That is a trick question because dolphins obviously don’t have hands. But studying whether they have “handedness” led to 
identifying a quirk of human perception. 
https://www.scientificamerican.com/article/are-dolphins-right-handed-or-left-handed/  
 

LYDIA DENWORTH – Adolescent Brains Are Wired to Want Status and Respect: That’s an Opportunity for Teachers and 

Parents 

Advances in neuroscience and psychology could lead to real-world benefits in education and mental health. 
https://www.scientificamerican.com/article/adolescent-brains-are-wired-to-want-status-and-respect-thats-an-opportunity-
for-teachers-and-parents/  
 

JENNIFER RAFF – Genomes Reveal Humanity’s Journey into the Americas 

DNA has upended neat and tidy accounts of the peopling of the American continents. 
https://www.scientificamerican.com/article/genomes-reveal-humanitys-journey-into-the-americas/  
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