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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. 
 

SCIENCE NEWS – Ancient human species made ‘last stand’ 100,000 years ago on Indonesian island 
When seafaring modern humans ventured onto the island of Java some 40,000 years ago, they found a rainforest-covered 
land teeming with life—but they weren’t the first humans to call the island home. Their distant ancestor, Homo erectus, had 
traveled to Java when it was connected to the mainland via land bridges and lived there for approximately 1.5 million years. 
These people made their last stand on the island about 100,000 years ago, long after they had gone extinct elsewhere in the 
world, according a new study assigning reliable dates to previously found H. erectus fossils. The finding suggests a trace of H. 



erectus DNA could live on in modern Southeast Asian populations, thanks to complex intermingling among the diverse 
humans who have lived in the region. 
https://www.sciencemag.org/news/2019/12/ancient-human-species-made-last-stand-100000-years-ago-indonesian-
island?utm_campaign=news_daily_2019-12-18&et_rid=17774313&et_cid=3130168  
 

SOCIETY FOR SCIENCE – Mysterious Denisovans emerged from the shadows in 2019 
The picture of these enigmatic hominids began to come into view this year. 
http://click.societyforscience-
email.com/?qs=5c2fccb7c618028ea62c9f5b09cd747b6cc8c4e88db074c9afd6a1ae63ee9ddfb794a5b91094e56499529852a2b
dddc31361d51d8e5de46a  
 

SOCIETY FOR SCIENCE – Homo erectus' last known appearance dates to roughly 117,000 years ago 
New evidence helps resolve a debate over how long ago Home erectus survived in what's now Indonesia, a study finds.  
http://click.societyforscience-
email.com/?qs=49cee43d1d804238cd7c3c32ac00526fddcd4d8d49cab85983e43f4efd2fb6d4afbe8747589488b61c1a537f3e2
83e027ee1dc08775c4adb  
 

SCIAM NEWS – "Birdbrain" Turns from Insult to Praise   
Some avian species use tools and can recognize themselves in the mirror. How do tiny brains pull off such big feats? 
https://www.scientificamerican.com/article/birdbrain-turns-from-insult-to-praise/  
 

BREAKING SCIENCE – Last Population of Homo erectus Survived in Central Java until 108,000 Years Ago  
An international team of researchers has pinpointed the first comprehensive age for the last known occurrence of the early 
hominin species Homo erectus. In the 1930s, a team of geologists and archaeologists from the Netherlands made a stunning 
discovery at Ngandong on the Solo River in central Java, Indonesia, when they unearthed 12 skulls and two leg bones of 
Homo erectus. 
http://feedproxy.google.com/~r/BreakingScienceNews/~3/f4vGpDK9VU0/last-homo-erectus-
07934.html?utm_source=feedburner&utm_medium=email  
 

SCIENCE DAILY – Conscious visual perception occurs outside the visual system  
A new study finds that the conscious perception of visual location occurs in the frontal lobes of the brain, rather than in the 
visual system in the back of the brain. The results are significant given the ongoing debate among neuroscientists on what 
consciousness is and where it happens in the brain.  
https://www.sciencedaily.com/releases/2019/12/191214122545.htm  
 

SCIENCE DAILY – Meerkat mobs do 'war dance' to protect territory  
Meerkat clans perform a 'war dance' to frighten opponents and protect their territory, according to a new study.  
https://www.sciencedaily.com/releases/2019/12/191218173933.htm  
 

SCIENCE DAILY – Researchers determine age for last known settlement by a direct ancestor to H.sapiens 
An international team of researchers has determined the age of the last known settlement of the species Homo erectus, one 
of modern humans' direct ancestors. The site is called Ngandong, on the Indonesian island Java. The team dated animal 
fragments where Homo erectus remains were found and the surrounding landscape. The team determined the last existence 
of Homo erectus at Ngandong between 108,000 and 117,000 years ago.  
https://www.sciencedaily.com/releases/2019/12/191218153527.htm  
 

SCIENCE DAILY – Pair living as stepping stone from solitary life to complex societies  
Alone, as a pair or in groups - the diversity in social systems of primates is interesting because it may also provide insights 
into human social life. Biologists investigated how different primate societies evolved. Their reconstructions showed that the 
evolution from a solitary way of life to group living usually occurred via pair living.  
https://www.sciencedaily.com/releases/2019/12/191218153457.htm  
 

SCIENCE DAILY – Bilingual children are strong, creative storytellers, study shows  
Bilingual children use as many words as monolingual children when telling a story, and demonstrate high levels of cognitive 
flexibility, according to new research.  
https://www.sciencedaily.com/releases/2019/12/191219132915.htm  
 

https://www.sciencemag.org/news/2019/12/ancient-human-species-made-last-stand-100000-years-ago-indonesian-island?utm_campaign=news_daily_2019-12-18&et_rid=17774313&et_cid=3130168
https://www.sciencemag.org/news/2019/12/ancient-human-species-made-last-stand-100000-years-ago-indonesian-island?utm_campaign=news_daily_2019-12-18&et_rid=17774313&et_cid=3130168
http://click.societyforscience-email.com/?qs=5c2fccb7c618028ea62c9f5b09cd747b6cc8c4e88db074c9afd6a1ae63ee9ddfb794a5b91094e56499529852a2bdddc31361d51d8e5de46a
http://click.societyforscience-email.com/?qs=5c2fccb7c618028ea62c9f5b09cd747b6cc8c4e88db074c9afd6a1ae63ee9ddfb794a5b91094e56499529852a2bdddc31361d51d8e5de46a
http://click.societyforscience-email.com/?qs=5c2fccb7c618028ea62c9f5b09cd747b6cc8c4e88db074c9afd6a1ae63ee9ddfb794a5b91094e56499529852a2bdddc31361d51d8e5de46a
http://click.societyforscience-email.com/?qs=49cee43d1d804238cd7c3c32ac00526fddcd4d8d49cab85983e43f4efd2fb6d4afbe8747589488b61c1a537f3e283e027ee1dc08775c4adb
http://click.societyforscience-email.com/?qs=49cee43d1d804238cd7c3c32ac00526fddcd4d8d49cab85983e43f4efd2fb6d4afbe8747589488b61c1a537f3e283e027ee1dc08775c4adb
http://click.societyforscience-email.com/?qs=49cee43d1d804238cd7c3c32ac00526fddcd4d8d49cab85983e43f4efd2fb6d4afbe8747589488b61c1a537f3e283e027ee1dc08775c4adb
https://www.scientificamerican.com/article/birdbrain-turns-from-insult-to-praise/
http://feedproxy.google.com/~r/BreakingScienceNews/~3/f4vGpDK9VU0/last-homo-erectus-07934.html?utm_source=feedburner&utm_medium=email
http://feedproxy.google.com/~r/BreakingScienceNews/~3/f4vGpDK9VU0/last-homo-erectus-07934.html?utm_source=feedburner&utm_medium=email
https://www.sciencedaily.com/releases/2019/12/191214122545.htm
https://www.sciencedaily.com/releases/2019/12/191218173933.htm
https://www.sciencedaily.com/releases/2019/12/191218153527.htm
https://www.sciencedaily.com/releases/2019/12/191218153457.htm
https://www.sciencedaily.com/releases/2019/12/191219132915.htm


SCIENCE DAILY – Dogs process numerical quantities in similar brain region as humans  
The results of a new canine numerosity study suggests that a common neural mechanism has been deeply conserved across 
mammalian evolution.  
https://www.sciencedaily.com/releases/2019/12/191218153339.htm  
 

SCIENCE DAILY – The meaning of emotions may differ around the world  
Scientists found that emotions have different meanings across 2,474 spoken languages, but that there are universal sources 
of structure.  
https://www.sciencedaily.com/releases/2019/12/191219142735.htm  
 

SCIENCE DAILY – How genetics and social games drive evolution of mating systems in mammals  
Traditional explanations for why some animals are monogamous and others are promiscuous or polygamous have focused on 
how the distribution and defensibility of resources (such as food, nest sites, or mates) determine whether, for example, one 
male can attract and defend multiple females. A new model focuses instead on social interactions driven by genetically 
determined behaviors, and how competition among different behavioral strategies plays out, regardless of external factors 
such as defensible resources.  
https://www.sciencedaily.com/releases/2019/12/191219125959.htm  
 

ACADEMIA.EDU – Languaging evolved: A distributed perspective 
Chinese Semiotic Studies 15(4): 2019 

STEPHEN J. COWLEY – Languaging evolved: A distributed perspective 

Taking a unified view of life, language, and cognition, the Special Issue contests linguistic (or enactivist) models that grant 
“reality” to symbolic entities. Rather than focus on texts, utterances, or communication, language is traced to living in the 
extended human ecology. On a distributed view, languaging arises as, alone or together, people act while orienting to 
denotata and (physical) wordings. Languaging requires, not linguistic bodies, but skills based in common ways of 
understanding. While verbal entities are of immense value, they draw on a history of reflecting on languaging from a 
language stance; people need only imagine “symbols”. Accordingly, languaging is part of acting, observing and imagining. 
Using a language stance suffices for reflecting on human practices and written marks as if linguistic entities were “real”. The 
deflationary view extends to semiotics. As Ho and Li (this vol.) document, languaging-and-action enables a learner to grasp a 
Chinese character as a sign. While, in principle, semiosis might draw from physics or life, signs are also likely to derive from 
human practice. Coming to read Chinese may require not a semiotic ontology, but a human ability to self-fabricate new 
powers. By deflating linguistic models one can avoid appeal to observer-independent signs. 
https://www.academia.edu/41369712/Languaging_evolved_A_distributed_perspective?email_work_card=view-paper  
 

SAPIENS – Why Winter Solstice Celebrations Persist 
On the shortest, darkest day of the year in the Northern Hemisphere, people draw strength from traditions that help them 
celebrate the gradual return of light. 
https://www.sapiens.org/culture/winter-solstice-
celebrations/?utm_source=SAPIENS.org+Subscribers&utm_campaign=eb32e0f2fb-
Email+Blast+12.22.2017_COPY_01&utm_medium=email&utm_term=0_18b7e41cd8-eb32e0f2fb-201933693  
 

GUARDIAN SCIENCE – Homo erectus 
First human ancestors to leave Africa died out in Java, scientists say  
https://ablink.editorial.theguardian.com/mps2/c/6wA/AUR8AA/t.2xp/qhJ0NEMRQAe0hLPjAX3diQ/h0/bz0IlsB5jop-
2FN80CF07pWzu9yT4ppKjKkMppNMhfNnXZiJlbclrYPKQXhUej370apnQ6riaFyQeucKXSbi-2FE0UpqLrTQdC-2BodqtJcm8-
2F5jLVdzRf-2BX9i5eA2O7DxcsEnBRYL5kQBlMn7xo14-2Foje57ADzFpYQCquRlekxTo0SRvwnSXmvFCk3DSgkGfiqZWQTuQQO8h-
2B5EIHNjKlC66o47yxgt0F2-2FS-2Bs9ZsdzJygTxz73ed2NchKn8db-2BsmsMv-
2F4N7wcFF4YeEAGz2h8HvSggRA53yYeLRmLDLwBwYVispSJR9xP3SeiD3F-2Bf0t2QqT/VAdT  
 

GUARDIAN SCIENCE – Language 
True meanings of words of emotion get lost in translation, study finds  
https://ablink.editorial.theguardian.com/mps2/c/6wA/AUR8AA/t.2xp/qhJ0NEMRQAe0hLPjAX3diQ/h10/bz0IlsB5jop-
2FN80CF07pWzu9yT4ppKjKkMppNMhfNnWjdUFYXUFratiQpyls4JPSQ-2BgnV1u2nT1irKdcuOagS8ZElFWawzZ-
2BkCeJvFGyMfcZsnCGw2-2BCjOuHf4RHPXNqqWqM4KQYjZCw9k3ZWnivVcaFq77VQ4PpGoujgN2p-2FFpJg-
2B5YbC6zdiWCWnYM9b01GeeViwHnH1K6-2Fttpxru6OmxywbVaD2lhbsV2um6XN1cOYD2gmt5bmSkMScsNBR6v-
2FTXE2V0gif-2BRnX0LhU7xhZcfzPR4PQrwEc5Kc7MYQM0tT6xgNvJiJFJfnyFjHclM/rS1G  
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OTHER NEWS – BBC WEBSITE – Homo erectus: Ancient humans survived longer than we thought 
An ancient relative of modern humans survived into comparatively recent times in South-East Asia, a new study has revealed. 
Homo erectus evolved around two million years ago, and was the first known human species to walk fully upright. New 
dating evidence shows that it survived until just over 100,000 years ago on the Indonesian island of Java – long after it had 
vanished elsewhere. This means it was still around when our own species was walking the Earth. 
https://www.bbc.co.uk/news/science-environment-50827603 
 

PUBLICATIONS 
Current Biology 
PAPERS 

MATTHEW P.H. GARDNER et al – Real-Time Value Integration during Economic Choice Is Regulated by Orbitofrontal 

Cortex 

Neural correlates implicate the orbitofrontal cortex (OFC) in value-based or economic decision making. Yet inactivation of 
OFC in rats performing a rodent version of the standard economic choice task is without effect, a finding more in accord with 
ideas that the OFC is primarily necessary for behavior when new information must be taken into account. Neural activity in 
the OFC spontaneously updates to reflect new information, particularly about outcomes, and the OFC is necessary for 
adjustments to learned behavior only under these conditions. Here, we merge these two independent lines of research by 
inactivating lateral OFC during an economic choice that requires new information about the value of the predicted outcomes 
to be incorporated into an already established choice. Outcome value was changed by pre-feeding the rats one of two food 
options before testing. In control rats, this pre-feeding resulted in divergent changes in choice behavior that depended on 
the rats’ prior preference for the pre-fed food. Optogenetic inactivation of the OFC disrupted this bi-directional effect of pre-
feeding without affecting other measures that describe the underlying choice behavior. This finding unifies the role of the 
OFC in economic choice with its role in a host of other behaviors, causally demonstrating that the OFC is not necessary for 
economic choice per se—unless that choice incorporates new information about the outcomes. 
https://www.cell.com/current-biology/fulltext/S0960-9822(19)31430-7?dgcid=raven_jbs_etoc_email  
 

Evolutionary Anthropology 
PAPERS 

JOHN MCNABB – “My Momma don tol me/When I was in knee pants”: Why genetic arguments for Acheulean handaxes 

are more like singing the blues 

The Acheulean handaxe has always been considered a social phenomenon. Corbey et al. provide a major challenge to this 
argument, arguing quite rightly, that it has never been independently established that handaxe temporal depth is a product 
of intergenerational social learning. They take a number of assumptions integral to the social argument and suggest, using 
parsimony, that a genetic explanation is equally as plausible for each of them. Complex structures, in hierarchically nested 
routines of action, can be built in the natural world by organisms following predetermined genetic sequences of actions 
triggered by external circumstances. However, there are some important points that the genetic argument dismisses that 
demonstrate an unequivocal social origin for the Acheulean handaxe. This article identifies those points and restores them to 
the debate. Parsimony affirms a social basis for handaxes and does not require a theoretical genetic predisposition. 
https://onlinelibrary.wiley.com/doi/full/10.1002/evan.21809?campaign=wolearlyview  
 

Frontiers in Psychology 
PAPERS 

MARK CANCIANI, ARGYRIS ARNELLOS & ALVARO MORENO – Revising the Superorganism: An Organizational Approach 

to Complex Eusociality 

Eusociality is broadly defined as: colonies consisting of overlapping generations, cooperative brood care, and a reproductive 
division of labor where sterile (or non-reproductive) workers help the reproductive members. Colonies of many complex 
eusocial insect species (e.g., ants, bees, termites) exhibit traits, at the collective level, that are more analogous to biological 
individuals rather than to groups. Indeed, due to this, colonies of the most complex species are typically a unit of selection, 
which has led many authors to once again apply the concept of the superorganism to eusocial insects. However, unlike 
Wheeler, who originally employed the concept from a physiological and evolutionary perspective, today the superorganism is 
typically understood only from an evolutionary perspective, using group selection. This is because of the widely held view 
that eusocial colonies are self-organized systems. According to this view, even the most complex eusocial systems can be 
explained by appealing to a set of local interactions between parts of an initially disordered system (i.e., self-organization), 
without the need of any hierarchical control. In this paper, we challenge the mainstream view that hierarchical control and 
regulation does not occur, or is not necessary, in complex eusocial colonies. Using a case study of honey bees (Apis mellifera), 
we develop an alternative to the self-organization approach that focuses on the hierarchical nature of the organization of 
complex eusocial systems—that we refer to as the hierarchical-organizational approach. In addition, we analyze how colonies 
of eusocial insects show a complex set of interactions between the different organisms that bring forth a new cohesive 
collective organization, and how in turn the constitutive entities of this collective organization are transformed in this 

https://www.bbc.co.uk/news/science-environment-50827603
https://www.cell.com/current-biology/fulltext/S0960-9822(19)31430-7?dgcid=raven_jbs_etoc_email
https://onlinelibrary.wiley.com/doi/full/10.1002/evan.21809?campaign=wolearlyview


process. This paper argues that an inter-identity (namely the superorganism) emerges at the collective level in complex 
eusocial colonies, such as honey bees, due to the hierarchically organized network of interactions within the colony. 
https://www.frontiersin.org/articles/10.3389/fpsyg.2019.02653/full?utm_source=F-
AAE&utm_medium=EMLF&utm_campaign=MRK_1184693_69_Psycho_20191217_arts_A  
 

Human Nature 
PAPERS 

BROOKE A. SCELZA – Crucial Contributions 

Maternal grandmothers play a key role in allomaternal care, directly caring for and provisioning their grandchildren as well as 
helping their daughters with household chores and productive labor. Previous studies have investigated these contributions 
across a broad time period, from infancy through toddlerhood. Here, we extend and refine the grandmothering literature to 
investigate the perinatal period as a critical window for grandmaternal contributions. We propose that mother-daughter co-
residence during this period affords targeted grandmaternal effort during a period of heightened vulnerability and 
appreciable impact. We conducted two focus groups and 37 semi-structured interviews with Himba women. Interviews 
focused on experiences from their first and, if applicable, their most recent birth and included information on social support, 
domains of teaching and learning, and infant feeding practices. Our qualitative findings reveal three domains in which 
grandmothers contribute: learning to mother, breastfeeding support, and postnatal health and well-being. We show that 
informational, emotional, and instrumental support provided to new mothers and their neonates during the perinatal period 
can aid in the establishment of the mother-infant bond, buffer maternal energy balance, and improve nutritional outcomes 
for infants. These findings demonstrate that the role of grandmother can be crucial, even when alloparenting is common and 
breastfeeding is frequent and highly visible. Situated within the broader anthropological and clinical literature, these findings 
substantiate the claim that humans have evolved in an adaptive sociocultural perinatal complex in which grandmothers 
provide significant contributions to the health and well-being of their reproductive-age daughters and grandchildren. 
https://link.springer.com/article/10.1007/s12110-019-09356-
2?wt_mc=alerts.TOCjournals&utm_source=toc&utm_medium=email&utm_campaign=toc_12110_30_4  
 

LUKAS BOESCH & ROGER BERGER – Explaining Fairness 

Fairness is undoubtedly an essential normative concept in humans and promotes cooperation in human societies. The fact 
that fairness exists is puzzling, however, because it works against the short-term interest of individuals. Theories of genetic 
evolution, cultural evolution, and gene-culture coevolution identify plausible mechanisms for the evolution of fairness in 
humans. Such mechanisms include kin selection, the support of group-beneficial moral norms through ethnic markers, free 
partner choice with equal outside options, and free partner choice with reputation as well as spite in small populations. Here, 
we present the results of a common-pool resource game experiment on sharing. Based on data from 37 multiethnic villages 
in a subsistence agricultural population in Foutah Djallon, Guinea, we show that fair behavior in our experiment increased 
with increasing ethnic homogeneity and market integration. Group size and kinship had the opposite effect. Overall, fair 
behavior was not conditional on reputation. Instead, the ability of the different village populations to support individuals’ 
fairness in situations lacking the opportunity to build a positive reputation varied significantly. Our results suggest that 
evolutionary theory provides a useful framework for the analysis of fairness in humans. 
https://link.springer.com/article/10.1007/s12110-019-09353-
5?wt_mc=alerts.TOCjournals&utm_source=toc&utm_medium=email&utm_campaign=toc_12110_30_4  
 

EVA UNTERNAEHRER et al – Once and Again 

Animal and human studies suggest that parenting style is transmitted from one generation to the next. The hypotheses of 
this study were that (1) a mother’s rearing experiences (G1) would predict her own parenting resources (G2) and (2) current 
maternal mood, motivation to care for her offspring, and relationship with her parents would underlie this association. In a 
subsample of 201 first-time mothers participating in the longitudinal Maternal Adversity, Vulnerability and 
Neurodevelopment project, we assessed a mother’s own childhood maltreatment and rearing experiences (G1) using the 
Childhood Trauma Questionnaire and the Parental Bonding Instrument. At 6 months postpartum, mothers completed 
questionnaires on parenting stress (G2), symptoms of depression, maternal motivation, and current relationship with their 
own parents. The sample consisted of mostly high socioeconomic status mothers recruited from Montréal (n = 135) or 
Hamilton (n = 66), Canada, with an age range from 18 to 43 years (M = 29.41, SD = 4.85 years). More severe maltreatment 
and less supportive rearing by the mother’s parents (G1) predicted increased parenting stress at 6 months (G2). These 
associations were mediated through distinct psychosocial pathways: maltreatment (G1) on parenting stress (G2) through 
symptoms of depression (Z = 2.297; p = .022); maternal rearing (G1) on parenting stress (G2) through maternal motivation 
(Z = −2.155; p = .031) and symptoms of depression (Z = −1.842; p = .065); and paternal rearing (G1) on parenting stress (G2) 
through current relationship with the father (Z = −2.617; p = .009). Maternal rearing experiences predict a mother’s own 
parenting resources though distinct psychosocial pathways, including depressed mood, maternal motivation, and social 
support. 
https://link.springer.com/article/10.1007/s12110-019-09355-
3?wt_mc=alerts.TOCjournals&utm_source=toc&utm_medium=email&utm_campaign=toc_12110_30_4  
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Language 
PAPERS 

LISA S. PEARL AND JON SPROUSE – Comparing solutions to the linking problem using an integrated quantitative 

framework of language acquisition 

To successfully learn language—and more specifically how to use verbs correctly—children must solve the linking problem: 
they must learn the mapping between the thematic roles specified by a verb’s lexical semantics and the syntactic argument 
positions specified by a verb’s syntactic frame. We use an empirically grounded and integrated quantitative framework 
involving corpus analysis, experimental meta-analysis, and computational modeling to implement minimally distinct versions 
of mapping approaches that (i) either are specified a priori or develop during language acquisition, and (ii) rely on either an 
absolute or a relative thematic role system. Using successful verb class learning as an evaluation metric, we embed each 
approach within a concrete model of the acquisition process and see which learning assumptions are able to match children’s 
verb-learning behavior at three, four, and five years old. Our current results support a trajectory where children (i) may not 
have prior expectations about linking patterns between ages three and five, and (ii) begin with a relative thematic system, 
progressing toward optionality between a relative and an absolute system. We discuss implications of our results for both 
theories of syntactic representation and theories of how those representations are acquired. We also discuss the broader 
contribution of this study as a concrete modeling framework that can be updated with new linking theories, corpora, and 
experimental results. 
https://muse.jhu.edu/article/743100  
 

KAITLYN HARRIGAN, VALENTINE HACQUARD & JEFFREY LIDZ – Hope for syntactic bootstrapping 

We explore children’s use of syntactic distribution in the acquisition of attitude verbs, such as think, want, and hope. Because 
attitude verbs refer to concepts that are opaque to observation but have syntactic distributions predictive of semantic 
properties, we hypothesize that syntax may serve as an important cue to learning their meanings. Using a novel 
methodology, we replicate previous literature showing an asymmetry between acquisition of think and want, and we 
additionally demonstrate that interpretation of a less frequent attitude verb, hope, patterns with type of syntactic 
complement. This supports the view that children treat syntactic frame as informative about an attitude verb’s meaning. 
https://muse.jhu.edu/article/743102  
 

REVIEWS 

DANIEL L. EVERETT & EDWARD GIBSON – Recursion across domains  

Review of ‘Recursion across domains’, edited by Luiz Amaral, Marcus Maia, Andrew Nevins & Tom Roeper. 
https://muse.jhu.edu/article/743106  
 

NORBERT HORNSTEIN – Recursive lemons: A review of Recursion across domains 

Review of ‘Recursion across domains’, edited by Luiz Amaral, Marcus Maia, Andrew Nevins & Tom Roeper. 
https://muse.jhu.edu/article/743107  
 

Nature 
PAPERS 

YAN RIZAL et al with MICHAEL J. MORWOOD – Last appearance of Homo erectus at Ngandong, Java, 117,000–

108,000 years ago 

Homo erectus is the founding early hominin species of Island Southeast Asia, and reached Java (Indonesia) more than 1.5 
million years ago. Twelve H. erectus calvaria (skull caps) and two tibiae (lower leg bones) were discovered from a bone bed 
located about 20 m above the Solo River at Ngandong (Central Java) between 1931 and 1933, and are of the youngest, most-
advanced form of H. erectus. Despite the importance of the Ngandong fossils, the relationship between the fossils, terrace fill 
and ages have been heavily debated. Here, to resolve the age of the Ngandong evidence, we use Bayesian modelling of 52 
radiometric age estimates to establish—to our knowledge—the first robust chronology at regional, valley and local scales. 
We used uranium-series dating of speleothems to constrain regional landscape evolution; luminescence, 40argon/39argon 
(40Ar/39Ar) and uranium-series dating to constrain the sequence of terrace evolution; and applied uranium-series and 
uranium series–electron-spin resonance (US–ESR) dating to non-human fossils to directly date our re-excavation of 
Ngandong. We show that at least by 500 thousand years ago (ka) the Solo River was diverted into the Kendeng Hills, and that 
it formed the Solo terrace sequence between 316 and 31 ka and the Ngandong terrace between about 140 and 92 ka. Non-
human fossils recovered during the re-excavation of Ngandong date to between 109 and 106 ka (uranium-series minimum) 
and 134 and 118 ka (US–ESR), with modelled ages of 117 to 108 thousand years (kyr) for the H. erectus bone bed, which 
accumulated during flood conditions. These results negate the extreme ages that have been proposed for the site and 
solidify Ngandong as the last known occurrence of this long-lived species. 
https://www.nature.com/articles/s41586-019-1863-2  
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MAXIME AUBERT et al – Earliest hunting scene in prehistoric art 

Humans seem to have an adaptive predisposition for inventing, telling and consuming stories. Prehistoric cave art provides 
the most direct insight that we have into the earliest storytelling, in the form of narrative compositions or ‘scenes’ that 
feature clear figurative depictions of sets of figures in spatial proximity to each other, and from which one can infer actions 
taking place among the figures. The Upper Palaeolithic cave art of Europe hosts the oldest previously known images of 
humans and animals interacting in recognizable scenes, and of therianthropes—abstract beings that combine qualities of 
both people and animals, and which arguably communicated narrative fiction of some kind (folklore, religious myths, spiritual 
beliefs and so on). In this record of creative expression (spanning from about 40 thousand years ago (ka) until the beginning 
of the Holocene epoch at around 10 ka), scenes in cave art are generally rare and chronologically late (dating to about 21–14 
ka), and clear representations of therianthropes are uncommon—the oldest such image is a carved figurine from Germany of 
a human with a feline head (dated to about 40–39 ka). Here we describe an elaborate rock art panel from the limestone cave 
of Leang Bulu’ Sipong (Sulawesi, Indonesia) that portrays several figures that appear to represent therianthropes hunting wild 
pigs and dwarf bovids; this painting has been dated to at least 43.9 ka on the basis of uranium-series analysis of overlying 
speleothems. This hunting scene is—to our knowledge—currently the oldest pictorial record of storytelling and the earliest 
figurative artwork in the world. 
https://www.nature.com/articles/s41586-019-1806-y  
 

Nature Communications 
PAPERS 

DONGJAE KIM, GEON YEONG PARK & JOHN P. O′DOHERTY – Task complexity interacts with state-space uncertainty in 

the arbitration between model-based and model-free learning 

It has previously been shown that the relative reliability of model-based and model-free reinforcement-learning (RL) systems 
plays a role in the allocation of behavioral control between them. However, the role of task complexity in the arbitration 
between these two strategies remains largely unknown. Here, using a combination of novel task design, computational 
modelling, and model-based fMRI analysis, we examined the role of task complexity alongside state-space uncertainty in the 
arbitration process. Participants tended to increase model-based RL control in response to increasing task complexity. 
However, they resorted to model-free RL when both uncertainty and task complexity were high, suggesting that these two 
variables interact during the arbitration process. Computational fMRI revealed that task complexity interacts with neural 
representations of the reliability of the two systems in the inferior prefrontal cortex. 
https://www.nature.com/articles/s41467-019-13632-1  
 

Nature Scientific Reports 
PAPERS 

TEDDY J. AKIKI & CHADI G. ABDALLAH – Determining the Hierarchical Architecture of the Human Brain Using Subject-

Level Clustering of Functional Networks 

Optimal integration and segregation of neuronal connections are necessary for efficient large-scale network communication 
between distributed cortical regions while allowing for modular specialization. This dynamic in the cortex is enabled at the 
network mesoscale by the organization of nodes into communities. Previous in vivo efforts to map the mesoscale 
architecture in humans had several limitations. Here we characterize a consensus multiscale community organization of the 
functional cortical network. We derive this consensus from the clustering of subject-level networks. We applied this analysis 
to magnetic resonance imaging data from 1003 healthy individuals part of the Human Connectome Project. The hierarchical 
atlas and code will be made publicly available for future investigators. 
https://www.nature.com/articles/s41598-019-55738-y  
 

ADRIANO R. LAMEIRA, TUOMAS EEROLA & ANDREA RAVIGNANI – Coupled whole-body rhythmic entrainment between 

two chimpanzees 

Dance is an icon of human expression. Despite astounding diversity around the world’s cultures and dazzling abundance of 
reminiscent animal systems, the evolution of dance in the human clade remains obscure. Dance requires individuals to 
interactively synchronize their whole-body tempo to their partner’s, with near-perfect precision. This capacity is motorically-
heavy, engaging multiple neural circuitries, but also dependent on an acute socio-emotional bond between partners. 
Hitherto, these factors helped explain why no dance forms were present amongst nonhuman primates. Critically, evidence 
for conjoined full-body rhythmic entrainment in great apes that could help reconstruct possible proto-stages of human dance 
is still lacking. Here, we report an endogenously-effected case of ritualized dance-like behaviour between two captive 
chimpanzees – synchronized bipedalism. We submitted video recordings to rigorous time-series analysis and circular 
statistics. We found that individual step tempo was within the genus’ range of “solo” bipedalism. Between-individual 
analyses, however, revealed that synchronisation between individuals was non-random, predictable, phase concordant, 
maintained with instantaneous centi-second precision and jointly regulated, with individuals also taking turns as “pace-
makers”. No function was apparent besides the behaviour’s putative positive social affiliation. Our analyses show a first case 
of spontaneous whole-body entrainment between two ape peers, thus providing tentative empirical evidence for 
phylogenies of human dance. Human proto-dance, we argue, may have been rooted in mechanisms of social cohesion among 
small groups that might have granted stress-releasing benefits via gait-synchrony and mutual-touch. An external 
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sound/musical beat may have been initially uninvolved. We discuss dance evolution as driven by ecologically-, socially- 
and/or culturally-imposed “captivity”. 
https://www.nature.com/articles/s41598-019-55360-y  
 

JONAS VERSPEEK et al – Bonobo personality predicts friendship 

In bonobos, strong bonds have been documented between unrelated females and between mothers and their adult sons, 
which can have important fitness benefits. Often age, sex or kinship similarity have been used to explain social bond strength 
variation. Recent studies in other species also stress the importance of personality, but this relationship remains to be 
investigated in bonobos. We used behavioral observations on 39 adult and adolescent bonobos housed in 5 European zoos to 
study the role of personality similarity in dyadic relationship quality. Dimension reduction analyses on individual and dyadic 
behavioral scores revealed multidimensional personality (Sociability, Openness, Boldness, Activity) and relationship quality 
components (value, compatibility). We show that, aside from relatedness and sex combination of the dyad, relationship 
quality is also associated with personality similarity of both partners. While similarity in Sociability resulted in higher 
relationship values, lower relationship compatibility was found between bonobos with similar Activity scores. The results of 
this study expand our understanding of the mechanisms underlying social bond formation in anthropoid apes. In addition, we 
suggest that future studies in closely related species like chimpanzees should implement identical methods for assessing 
bond strength to shed further light on the evolution of this phenomenon. 
https://www.nature.com/articles/s41598-019-55884-3  
 

PeerJ 
PAPERS 

ANDRÉA THIEBAULT et al – First evidence of underwater vocalisations in hunting penguins 

Seabirds are highly vocal on land where acoustic communication plays a crucial role in reproduction. Yet, seabirds spend 
most of their life at sea. They have developed a number of morphological, physiological and behavioural adaptations to 
forage in the marine environment. The use of acoustic signals at sea could potentially enhance seabirds’ foraging success, but 
remains largely unexplored. Penguins emit vocalisations from the sea surface when commuting, a behaviour possibly 
associated with group formation at sea. Still, they are unique in their exceptional diving abilities and feed entirely 
underwater. Other air-breathing marine predators that feed under water, like cetaceans, pinnipeds and marine turtles, are 
known to emit sound underwater, but such behaviour has not yet been described in seabirds. We aimed to assess the 
potential prevalence and diversity of vocalisations emitted underwater by penguins. We chose three study species from 
three different genera, and equipped foraging adults with video cameras with built-in microphones. We recorded a total of 
203 underwater vocalisation from all three species during 4 h 43 min of underwater footage. Vocalisations were very short in 
duration (0.06 s on average), with a frequency of maximum amplitude averaging 998 Hz, 1097 Hz and 680 Hz for King, 
Gentoo and Macaroni penguins, respectively. All vocalisations were emitted during feeding dives and more than 50% of them 
were directly associated with hunting behaviour, preceeded by an acceleration (by 2.2 s on average) and/or followed by a 
prey capture attempt (after 0.12 s on average). The function of these vocalisations remain speculative. Although it seems to 
be related to hunting behaviour, these novel observations warrant further investigation. 
https://peerj.com/articles/8240/  
 

Philosophical Transactions of the Royal Society B 
PAPERS 

PETER HAGOORT – The meaning-making mechanism(s) behind the eyes and between the ears 

In this contribution, the following four questions are discussed: (i) where is meaning?; (ii) what is meaning?; (iii) what is the 
meaning of mechanism?; (iv) what are the mechanisms of meaning? I will argue that meanings are in the head. Meanings 
have multiple facets, but minimally one needs to make a distinction between single word meanings (lexical meaning) and the 
meanings of multi-word utterances. The latter ones cannot be retrieved from memory, but need to be constructed on the fly. 
A mechanistic account of the meaning-making mind requires an analysis at both a functional and a neural level, the reason 
being that these levels are causally interdependent. I will show that an analysis exclusively focusing on patterns of brain 
activation lacks explanatory power. Finally, I shall present an initial sketch of how the dynamic interaction between temporo-
parietal areas and inferior frontal cortex might instantiate the interpretation of linguistic utterances in the context of a 
multimodal setting and ongoing discourse information. 
https://royalsocietypublishing.org/doi/abs/10.1098/rstb.2019.0301  
 

LAURA GWILLIAMS – How the brain composes morphemes into meaning 

Morphemes (e.g. [tune], [-ful], [-ly]) are the basic blocks with which complex meaning is built. Here, I explore the critical role 
that morpho-syntactic rules play in forming the meaning of morphologically complex words, from two primary standpoints: 
(i) how semantically rich stem morphemes (e.g. explode, bake, post) combine with syntactic operators (e.g. -ion, -er, -age) to 
output a semantically predictable result; (ii) how this process can be understood in terms of mathematical operations, easily 
allowing the brain to generate representations of novel morphemes and comprehend novel words. With these ideas in mind, 

https://www.nature.com/articles/s41598-019-55360-y
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I offer a model of morphological processing that incorporates semantic and morpho-syntactic operations in service to 
meaning composition, and discuss how such a model could be implemented in the human brain. 
https://royalsocietypublishing.org/doi/abs/10.1098/rstb.2019.0311 
 

ANDREA MORO – The geometry of predication: a configurational derivation of the defining property of clause structure 

Predication is the fundamental grammatical relation defining clausal structures in all (and only) human languages. This notion 
is by definition compositional, since it consists of a link between a subject and a predicate. The central question addressed 
here is whether this traditional notion, which has never been dismissed ever since the canonical models of Ancient Greek 
linguistics, can be derived at a formal level from more abstract compositional algorithms. Capitalizing on predication in 
copular sentences, which allow factoring out non-essential aspects of this phenomenon, such as the morphological 
asymmetry between verbs and nouns, I propose a configurational approach to predication. This new approach is based on 
the notion of symmetry as derived by purely compositional mechanisms. Finally, I address some theoretical and empirical 
consequences of this generalization including those pertaining to neurolinguistics. 
https://royalsocietypublishing.org/doi/abs/10.1098/rstb.2019.0310  
 

PETRA HENDRIKS – The acquisition of compositional meaning 

How do people create meaning from a string of sounds or pattern of dots? Insights into this process can be obtained from 
the way children acquire sentence meanings. According to the well-known principle of compositionality, the meaning of an 
expression is a function of the meanings of its parts and the way they are syntactically combined. However, children 
frequently seem to ignore syntactic structure in their sentence interpretations, suggesting that syntax is merely one of the 
sources of information constraining meaning and does not have a special status. A fundamental assumption in the argument 
in favour of compositionality is that speakers and listeners generally agree upon the meanings of sentences. Remarkably, 
however, children as listeners do not always understand what they are able to produce as speakers, and vice versa. For 
example, children's production of word order appears to develop ahead of their comprehension of word order in the 
acquisition of languages like English and Dutch. Such production–comprehension asymmetries are not uncommon in child 
language and motivate a view of compositionality as a principle pertaining to the result of perspective taking, and of meaning 
composition as a process of speaker–listener coordination. 
https://royalsocietypublishing.org/doi/abs/10.1098/rstb.2019.0312  
 

PLoS One 
PAPERS 

ELIZABETH A. SIMPSON, LAUREN M. ROBINSON & ANNIKA PAUKNER – Infant rhesus macaque (Macaca mulatta) 

personality and subjective well-being 

Infant temperament is theorized to lay the foundation for adult personality; however, many questions remain regarding 
personality in infancy, including the number of dimensions, extent to which they are adult-like, and their relation to other 
outcomes, such as mental and physical health. Here we tested whether adult-like personality dimensions are already present 
in infancy in a nonhuman primate species. We measured personality and subjective well-being in 7-month-old rhesus 
macaques (N = 55) using the Hominoid Personality Questionnaire and Subjective Well-Being Questionnaire, both of which 
were developed for adult primates based on human measures. Multiple human raters, who provided infants with daily care 
since birth, independently rated each infant. We found high interrater reliability. Results from a parallel analysis and scree 
plot indicated a five component structure, which, using principal components analysis, we found to be comprised of 
dimensions relating to Openness (e.g., curiosity, inquisitive, playfulness), Assertiveness (e.g., dominance, bullying, 
aggressive), Anxiety (e.g., vigilance, fearful), Friendliness (e.g., sociable, affectionate, sympathetic), and Intellect (e.g., 
organized, not erratic). These components are largely analogous to those in adult macaques, suggesting remarkably stable 
structural personality components across the lifespan. Infant macaques’ subjective well-being positively correlates with 
Openness and Assertiveness and negatively correlated with Anxiety, similar to findings in adult macaques and other 
primates. Together, these findings suggest that, in macaques, infant personality dimensions may be conceptually related to 
adult personality and challenge the view that infant temperament may be disorganized and not as meaningful as adult 
personality. Further research is necessary to explore the antecedents, predictive validity, and stability of these personality 
components across situations and with development. 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0226747  
 

CHRISTOPHER R. CONNER et al – Network dynamics of Broca’s area during word selection 

Current models of word-production in Broca’s area (i.e. left ventro-lateral prefrontal cortex, VLPFC) posit that sequential and 
staggered semantic, lexical, phonological and articulatory processes precede articulation. Using millisecond-resolution intra-
cranial recordings, we evaluated spatiotemporal dynamics and high frequency functional interconnectivity between left 
VLPFC regions during single-word production. Through the systematic variation of retrieval, selection, and phonological 
loads, we identified specific activation profiles and functional coupling patterns between these regions that fit within current 
psycholinguistic theories of word production. However, network interactions underpinning these processes activate in 
parallel (not sequentially), while the processes themselves are indexed by specific changes in network state. We found 
evidence that suggests that pars orbitalis is coupled with pars triangularis during lexical retrieval, while lexical selection is 
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terminated via coupled activity with M1 at articulation onset. Taken together, this work reveals that speech production relies 
on very specific inter-regional couplings in rapid sequence in the language dominant hemisphere. 
{Now all we need to do is find out what is happening in the 14% of non-standard brains. How do they perform the same as 
standard brains, but with non-standard architecture?} 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0225756  
 

PNAS 
PAPERS 

MANUEL BOHN, GREGOR KACHEL & MICHAEL TOMASELLO – Young children spontaneously recreate core properties of 

language in a new modality 

How the world’s 6,000+ natural languages have arisen is mostly unknown. Yet, new sign languages have emerged recently 
among deaf people brought together in a community, offering insights into the dynamics of language evolution. However, 
documenting the emergence of these languages has mostly consisted of studying the end product; the process by which ad 
hoc signs are transformed into a structured communication system has not been directly observed. Here we show how young 
children create new communication systems that exhibit core features of natural languages in less than 30 min. In a 
controlled setting, we blocked the possibility of using spoken language. In order to communicate novel messages, including 
abstract concepts, dyads of children spontaneously created novel gestural signs. Over usage, these signs became increasingly 
arbitrary and conventionalized. When confronted with the need to communicate more complex meanings, children began to 
grammatically structure their gestures. Together with previous work, these results suggest that children have the basic skills 
necessary, not only to acquire a natural language, but also to spontaneously create a new one. The speed with which children 
create these structured systems has profound implications for theorizing about language evolution, a process which is 
generally thought to span across many generations, if not millennia. 
https://www.pnas.org/content/116/51/26072.abstract?etoc  
 

Science 
ARTICLES 

ASIFA MAJID – Mapping words reveals emotional diversity 

After seeing an elephant mother standing over her dead infant's body, prodding the baby as if to wake it up, it is hard not to 
believe that elephants grieve—just as we do. It seems some emotions are so elemental that they are evident even in 
nonhuman animals. At the same time, some cultures' emotional worlds may appear utterly alien to others. For example, in 
Papua New Guinea, Baining hosts feel awumbuk when guests leave after having stayed overnight. Awumbuk, which has been 
called a 3-day “social hangover”, leaves people listless, unable to wake in the morning or to complete mundane tasks. How 
do we reconcile these disparate observations? Does each culture have its own emotional universe, or is there a bedrock of 
similarity that unites us all? Centuries of debate have not resolved the issue, but on page 1517, Jackson et al. present the 
most ambitious cross-cultural study to date of emotion concepts, mapping semantic networks for more than one-third of the 
world's languages to reveal substantial variability in how emotion concepts are expressed cross-culturally. 
https://science.sciencemag.org/content/366/6472/1444  
 

PAPERS 

JOSHUA CONRAD JACKSON et al with SIMON J. GREENHILL – Emotion semantics show both cultural variation and 

universal structure 

Many human languages have words for emotions such as “anger” and “fear,” yet it is not clear whether these emotions have 
similar meanings across languages, or why their meanings might vary. We estimate emotion semantics across a sample of 
2474 spoken languages using “colexification”—a phenomenon in which languages name semantically related concepts with 
the same word. Analyses show significant variation in networks of emotion concept colexification, which is predicted by the 
geographic proximity of language families. We also find evidence of universal structure in emotion colexification networks, 
with all families differentiating emotions primarily on the basis of hedonic valence and physiological activation. Our findings 
contribute to debates about universality and diversity in how humans understand and experience emotion. 
https://science.sciencemag.org/content/366/6472/1517  
 

Science Advances 
PAPERS 

PETER M. KAPPELER & LUCA POZZI – Evolutionary transitions toward pair living in nonhuman primates as stepping 

stones toward more complex societies 

Nonhuman primate societies vary tremendously in size and composition, but how and why evolutionary transitions among 
different states occurred remains highly controversial. In particular, how many times pair living evolved and the social states 
of the ancestors of pair- and group-living species remains contentious. We examined evolutionary transitions in primate 
social evolution by using new, independent categorizations of sociality and different phylogenetic hypotheses with a vastly 
expanded dataset. Using bayesian phylogenetic comparative methods, we consistently found the strongest support for a 
model that invokes frequent transitions between solitary ancestors and pair-living descendants, with the latter giving rise to 
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group-living species. This result was robust to systematic variation in social classification, sample size, and phylogeny. Our 
analyses therefore indicate that pair living was a stepping stone in the evolution of structurally more complex primate 
societies, a result that bolsters the role of kin selection in social evolution. 
https://advances.sciencemag.org/content/5/12/eaay1276?utm_campaign=toc_advances_2019-12-
20&et_rid=17774313&et_cid=3133457  
 

FRANK M. H. NEFFKE – The value of complementary co-workers 

As individuals specialize in specific knowledge areas, a society’s know-how becomes distributed across different workers. To 
use this distributed know-how, workers must be coordinated into teams that, collectively, can cover a wide range of 
expertise. This paper studies the interdependencies among co-workers that result from this process in a population-wide 
dataset covering educational specializations of millions of workers and their co-workers in sweden over a 10-year period. The 
analysis shows that the value of what a person knows depends on whom that person works with. Whereas having co-workers 
with qualifications similar to one’s own is costly, having co-workers with complementary qualifications is beneficial. This co-
worker complementarity increases over a worker’s career and offers a unifying framework to explain seemingly disparate 
observations, answering questions such as “why do returns to education differ so widely?” “why do workers earn higher 
wages in large establishments?” “why are wages so high in large cities?” 
https://advances.sciencemag.org/content/5/12/eaax3370?utm_campaign=toc_advances_2019-12-
20&et_rid=17774313&et_cid=3133457  
 

Trends in Cognitive Sciences 
ARTICLES 

SUSAN CAREY, BRIAN LEAHY, JONATHAN REDSHAW & THOMAS SUDDENDORF – Could It Be So? The Cognitive Science 

of Possibility 

As philosophers, linguists, and psychologists have long recognized, representing possibilities is central to mental life. Modal 
concepts (possible, necessary, impossible) are fundamental to moral reasoning (e.g., in distinctions between permissible, 
impermissible, and obligatory) and in formal mathematics and logic (e.g., where deductive necessity is the relation between 
axiomatic primitives and the conclusions licensed by derivational rules). 
https://www.cell.com/trends/cognitive-sciences/fulltext/S1364-6613(19)30279-7?dgcid=raven_jbs_aip_email  
 

PAPERS 

BRIAN P. LEAHY & SUSAN E. CAREY – The Acquisition of Modal Concepts 

Learning to speak the language of possibilities may provide a workspace for developing modal concepts.  
Sometimes we accept propositions, sometimes we reject them, and sometimes we take propositions to be worth considering 
but not yet established, as merely possible. The result is a complex representation with logical structure. Is the ability to mark 
propositions as merely possible part of our innate representational toolbox or does it await development, perhaps relying on 
language acquisition? Several lines of inquiry show that preverbal infants manage possibilities in complex ways, while others 
find that preschoolers manage possibilities poorly. Here, we discuss how this apparent conflict can be resolved by 
distinguishing modal representations of possibility, which mark possibility symbolically, from minimal representations of 
possibility, which do not encode any modal status and need not have a logical structure. 
https://www.cell.com/trends/cognitive-sciences/fulltext/S1364-6613(19)30262-1?dgcid=raven_jbs_aip_email  
 

JONATHAN REDSHAW & THOMAS SUDDENDORF – Temporal Junctures in the Mind 

Humans can imagine what happened in the past and what will happen in the future, but also what did not happen and what 
might happen. We reflect on envisioned events from alternative timelines, while knowing that we only ever live on one 
timeline. Considering alternative timelines rests on representations of temporal junctures, or points in time at which possible 
versions of reality diverge. These representations become increasingly sophisticated over childhood, first enabling 
preparation for mutually exclusive future possibilities and later the experience of counterfactual emotions like regret. By 
contrast, it remains unclear whether non-human animals represent temporal junctures at all. The emergence of these 
representations may have been a prime mover in human evolution. 
https://www.cell.com/trends/cognitive-sciences/fulltext/S1364-6613(19)30255-4?dgcid=raven_jbs_aip_email  
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