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The Nobel Prize in Chemistry 2021 

 

 

6 October 2021 

The Royal Swedish Academy of Sciences has decided to award the Nobel Prize in Chemistry 2021 to 

Benjamin List 

Max-Planck-Institut für Kohlenforschung, Mülheim an der Ruhr, Germany 

David W.C. MacMillan 

Princeton University, USA 

http://www.kva.se/en/
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“for the development of asymmetric organocatalysis” 

  

An ingenious tool for building molecules 

Building molecules is a difficult art. Benjamin List and David MacMillan are awarded the Nobel Prize in 

Chemistry 2021 for their development of a precise new tool for molecular construction: organocatalysis. This 

has had a great impact on pharmaceutical research, and has made chemistry greener. 

Many research areas and industries are dependent on chemists’ ability to construct molecules that can form 

elastic and durable materials, store energy in batteries or inhibit the progression of diseases. This work 

requires catalysts, which are substances that control and accelerate chemical reactions, without becoming part 

of the final product. For example, catalysts in cars transform toxic substances in exhaust fumes to harmless 

molecules. Our bodies also contain thousands of catalysts in the form of enzymes, which chisel out the 

molecules necessary for life. 

Catalysts are thus fundamental tools for chemists, but researchers long believed that there were, in principle, 

just two types of catalysts available: metals and enzymes. Benjamin List and David MacMillan are awarded 

the Nobel Prize in Chemistry 2021 because in 2000 they, independent of each other, developed a third type of 

catalysis. It is called asymmetric organocatalysis and builds upon small organic molecules. 

“This concept for catalysis is as simple as it is ingenious, and the fact is that many people have wondered why 

we didn’t think of it earlier,” says Johan Åqvist, who is chair of the Nobel Committee for Chemistry. 

Organic catalysts have a stable framework of carbon atoms, to which more active chemical groups can attach. 

These often contain common elements such as oxygen, nitrogen, sulphur or phosphorus. This means that 

these catalysts are both environmentally friendly and cheap to produce. 

The rapid expansion in the use of organic catalysts is primarily due to their ability to drive asymmetric 

catalysis. When molecules are being built, situations often occur where two different molecules can form, 

which – just like our hands – are each other’s mirror image. Chemists will often only want one of these, 

particularly when producing pharmaceuticals. 

Organocatalysis has developed at an astounding speed since 2000. Benjamin List and David MacMillan 

remain leaders in the field, and have shown that organic catalysts can be used to drive multitudes of chemical 

reactions. Using these reactions, researchers can now more efficiently construct anything from new 

pharmaceuticals to molecules that can capture light in solar cells. In this way, organocatalysts are bringing the 

greatest benefit to humankind. 

Illustrations 

The illustrations are free to use for non-commercial purposes. Attribute ”© Johan Jarnestad/The Royal 

Swedish Academy of Sciences” 
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Illustration: Limonene molecules (pdf) 

Illustration: Proline pdf) 

Illustration: Organocatalyst (pdf) 

Read more about this year’s prize 

Popular science background: Their tools revolutionised the construction of molecules (pdf) 

Scientific Background: Enamine and iminium ion-mediated organocatalysis (pdf) 

  

Benjamin List, born 1968 in Frankfurt, Germany. Ph.D. 1997 from Goethe University Frankfurt, Germany. 

Director of the Max-Planck-Institut für Kohlenforschung, Mülheim an der Ruhr, Germany. 

David W.C. MacMillan, born 1968 in Bellshill, UK. Ph.D. 1996 from University of California, Irvine, USA. 

Professor at Princeton University, USA. 

  

Prize amount: 10 million Swedish kronor, to be shared equally between the Laureates. 

Further information: www.kva.se and www.nobelprize.org 

Press contact: Eva Nevelius, Press Secretary, +46 70 878 67 63, eva.nevelius@kva.se 

Expert: Peter Somfai, +46 70 693 63 77, peter.somfai@chem.lu.se, the Nobel Committe for Chemistry 

 

The Royal Swedish Academy of Sciences, founded in 1739, is an independent organisation whose overall 

objective is to promote the sciences and strengthen their influence in society. The Academy takes special 

responsibility for the natural sciences and mathematics, but endeavours to promote the exchange of ideas 

between various disciplines. 

Nobel Prize® is a registered trademark of the Nobel Foundation. 

To cite this section 

MLA style: Press release: The Nobel Prize in Chemistry 2021. NobelPrize.org. Nobel Prize Outreach AB 

2021. Wed. 6 Oct 2021. https://www.nobelprize.org/prizes/chemistry/2021/press-release/  

  

https://www.nobelprize.org/uploads/2021/10/fig2_ke_en_21_S-limoneneR-limonene.pdf
https://www.nobelprize.org/uploads/2021/10/fig3_ke_en_21_BenjaminList_proline.pdf
https://www.nobelprize.org/uploads/2021/10/fig4_ke_en_21_DavidMacMillan_Organocatalyst.pdf
https://www.nobelprize.org/uploads/2021/10/popular-chemistryprize2021.pdf
https://www.nobelprize.org/uploads/2021/10/advanced-chemistryprize2021.pdf
https://www.nobelprize.org/prizes/chemistry/2021/press-release/
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The Nobel Prize in Physiology or Medicine 2021 

       

 

Press release 

2021-10-04 

The Nobel Assembly at Karolinska Institutet 

has today decided to award 

the 2021 Nobel Prize in Physiology or Medicine 

jointly to 

http://nobelprizemedicine.org/
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David Julius and Ardem Patapoutian 

for their discoveries of receptors for temperature and touch 

  

Our ability to sense heat, cold and touch is essential for survival and underpins our interaction with the world 

around us. In our daily lives we take these sensations for granted, but how are nerve impulses initiated so that 

temperature and pressure can be perceived? This question has been solved by this year’s Nobel Prize 

laureates. 

David Julius utilized capsaicin, a pungent compound from chili peppers that induces a burning sensation, to 

identify a sensor in the nerve endings of the skin that responds to heat. Ardem Patapoutian used pressure-

sensitive cells to discover a novel class of sensors that respond to mechanical stimuli in the skin and internal 

organs. These breakthrough discoveries launched intense research activities leading to a rapid increase in our 

understanding of how our nervous system senses heat, cold, and mechanical stimuli. The laureates identified 

critical missing links in our understanding of the complex interplay between our senses and the environment. 

How do we perceive the world? 

One of the great mysteries facing humanity is the question of how we sense our environment. The 

mechanisms underlying our senses have triggered our curiosity for thousands of years, for example, how light 

is detected by the eyes, how sound waves affect our inner ears, and how different chemical compounds 

interact with receptors in our nose and mouth generating smell and taste. We also have other ways to perceive 

the world around us. Imagine walking barefoot across a lawn on a hot summer’s day. You can feel the heat of 

the sun, the caress of the wind, and the individual blades of grass underneath your feet. These impressions of 

temperature, touch and movement are essential for our adaptation to the constantly changing surrounding. 

In the 17th century, the philosopher René Descartes envisioned threads connecting different parts of the skin 

with the brain. In this way, a foot touching an open flame would send a mechanical signal to the brain (Figure 

1). Discoveries later revealed the existence of specialized sensory neurons that register changes in our 

environment. Joseph Erlanger and Herbert Gasser received the Nobel Prize in Physiology or Medicine in 

1944 for their discovery of different types of sensory nerve fibers that react to distinct stimuli, for example, in 

the responses to painful and non-painful touch. Since then, it has been demonstrated that nerve cells are 

highly specialized for detecting and transducing differing types of stimuli, allowing a nuanced perception of 

our surroundings; for example, our capacity to feel differences in the texture of surfaces through our 

fingertips, or our ability to discern both pleasing warmth, and painful heat. 

Prior to the discoveries of David Julius and Ardem Patapoutian, our understanding of how the nervous system 

senses and interprets our environment still contained a fundamental unsolved question: how are temperature 

and mechanical stimuli converted into electrical impulses in the nervous system? 

https://www.nobelprize.org/prizes/medicine/1944/erlanger/facts/
https://www.nobelprize.org/prizes/medicine/1944/gasser/facts/
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Figure 1 Illustration depicting how the philosopher René Descartes imagined how heat sends mechanical 

signals to the brain. 

The science heats up! 

In the latter part of the 1990’s, David Julius at the University of California, San Francisco, USA, saw the 

possibility for major advances by analyzing how the chemical compound capsaicin causes the burning 

sensation we feel when we come into contact with chili peppers. Capsaicin was already known to activate 

nerve cells causing pain sensations, but how this chemical actually exerted this function was an unsolved 

riddle. Julius and his co-workers created a library of millions of DNA fragments corresponding to genes that 

are expressed in the sensory neurons which can react to pain, heat, and touch. Julius and colleagues 

hypothesized that the library would include a DNA fragment encoding the protein capable of reacting to 

capsaicin. They expressed individual genes from this collection in cultured cells that normally do not react to 

capsaicin. After a laborious search, a single gene was identified that was able to make cells capsaicin sensitive 

(Figure 2). The gene for capsaicin sensing had been found! Further experiments revealed that the identified 

gene encoded a novel ion channel protein and this newly discovered capsaicin receptor was later named 

TRPV1. When Julius investigated the protein’s ability to respond to heat, he realized that he had discovered a 

heat-sensing receptor that is activated at temperatures perceived as painful (Figure 2). 
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Figure 2 David Julius used capsaicin from chili peppers to identify TRPV1, an ion channel activated by 

painful heat. Additional related ion channels were identified and we now understand how different 

temperatures can induce electrical signals in the nervous system. 

The discovery of TRPV1 was a major breakthrough leading the way to the unravelling of additional 

temperature-sensing receptors. Independently of one another, both David Julius and Ardem Patapoutian used 

the chemical substance menthol to identify TRPM8, a receptor that was shown to be activated by cold. 

Additional ion channels related to TRPV1 and TRPM8 were identified and found to be activated by a range of 

different temperatures. Many laboratories pursued research programs to investigate the roles of these channels 

in thermal sensation by using genetically manipulated mice that lacked these newly discovered genes. David 

Julius’ discovery of TRPV1 was the breakthrough that allowed us to understand how differences in 

temperature can induce electrical signals in the nervous system. 

Research under pressure! 

While the mechanisms for temperature sensation were unfolding, it remained unclear how mechanical stimuli 

could be converted into our senses of touch and pressure. Researchers had previously found mechanical 

sensors in bacteria, but the mechanisms underlying touch in vertebrates remained unknown. Ardem 

Patapoutian, working at Scripps Research in La Jolla, California, USA, wished to identify the elusive 

receptors that are activated by mechanical stimuli. 

Patapoutian and his collaborators first identified a cell line that gave off a measurable electric signal when 

individual cells were poked with a micropipette. It was assumed that the receptor activated by mechanical 

force is an ion channel and in a next step 72 candidate genes encoding possible receptors were identified. 

These genes were inactivated one by one to discover the gene responsible for mechanosensitivity in the 

studied cells. After an arduous search, Patapoutian and his co-workers succeeded in identifying a single gene 
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whose silencing rendered the cells insensitive to poking with the micropipette. A new and entirely unknown 

mechanosensitive ion channel had been discovered and was given the name Piezo1, after the Greek word for 

pressure (í; píesi). Through its similarity to Piezo1, a second gene was discovered and named Piezo2. Sensory 

neurons were found to express high levels of Piezo2 and further studies firmly established that Piezo1 and 

Piezo2 are ion channels that are directly activated by the exertion of pressure on cell membranes (Figure 3). 

 

Figure 3 Patapoutian used cultured mechanosensitive cells to identify an ion 

channel activated by mechanical force. After painstaking work, Piezo1 was 

identified. Based on its similarity to Piezo1, a second ion channel was found 

(Piezo2). 
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The breakthrough by Patapoutian led to a series of papers from his and other groups, demonstrating that the 

Piezo2 ion channel is essential for the sense of touch. Moreover, Piezo2 was shown to play a key role in the 

critically important sensing of body position and motion, known as proprioception. In further work, Piezo1 

and Piezo2 channels have been shown to regulate additional important physiological processes including 

blood pressure, respiration and urinary bladder control. 

 

Figure 4 The seminal discoveries by this year’s Nobel Prize laureates have explained how heat, cold and 

touch can initiate signals in our nervous system. The identified ion channels are important for many 

physiological processes and disease conditions. 

 

It all makes sense! 
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The groundbreaking discoveries of the TRPV1, TRPM8 and Piezo channels by this year’s Nobel Prize 

laureates have allowed us to understand how heat, cold and mechanical force can initiate the nerve impulses 

that allow us to perceive and adapt to the world around us. The TRP channels are central for our ability to 

perceive temperature. The Piezo2 channel endows us with the sense of touch and the ability to feel the 

position and movement of our body parts. TRP and Piezo channels also contribute to numerous additional 

physiological functions that depend on sensing temperature or mechanical stimuli. Intensive ongoing research 

originating from this year’s Nobel Prize awarded discoveries focusses on elucidating their functions in a 

variety of physiological processes. This knowledge is being used to develop treatments for a wide range of 

disease conditions, including chronic pain (Figure 4). 

Key publications 

Caterina MJ, Schumacher MA, Tominaga M, Rosen TA, Levine JD, Julius D. The capsaicin receptor: a heat-

activated ion channel in the pain pathway. Nature 1997:389:816-824. 

Tominaga M, Caterina MJ, Malmberg AB, Rosen TA, Gilbert H, Skinner K, Raumann BE, Basbaum 

AI, Julius D. The cloned capsaicin receptor integrates multiple pain-producing stimuli. Neuron 1998:21:531-

543. 

Caterina MJ, Leffler A, Malmberg AB, Martin WJ, Trafton J, Petersen-Zeitz KR, Koltzenburg M, Basbaum 

AI, Julius D. Impaired nociception and pain sensation in mice lacking the capsaicin receptor. Science 

2000:288:306-313 

McKemy DD, Neuhausser WM, Julius D. Identification of a cold receptor reveals a general role for TRP 

channels in thermosensation. Nature 2002:416:52-58 

Peier AM, Moqrich A, Hergarden AC, Reeve AJ, Andersson DA, Story GM, Earley TJ, Dragoni I, McIntyre 

P, Bevan S, Patapoutian A. A TRP channel that senses cold stimuli and menthol. Cell 2002:108:705-715 

Coste B, Mathur J, Schmidt M, Earley TJ, Ranade S, Petrus MJ, Dubin AE, Patapoutian A. Piezo1 and 

Piezo2 are essential components of distinct mechanically activated cation channels. Science 2010:330: 55-60 

Ranade SS, Woo SH, Dubin AE, Moshourab RA, Wetzel C, Petrus M, Mathur J, Bégay V, Coste B, 

Mainquist J, Wilson AJ, Francisco AG, Reddy K, Qiu Z, Wood JN, Lewin GR, Patapoutian A. Piezo2 is the 

major transducer of mechanical forces for touch sensation in mice. Nature 2014:516:121-125 

Woo S-H, Lukacs V, de Nooij JC, Zaytseva D, Criddle CR, Francisco A, Jessell TM, Wilkinson 

KA, Patapoutian A. Piezo2 is the principal mechonotransduction channel for proprioception. Nature 

Neuroscience 2015:18:1756-1762 

David Julius was born in 1955 in New York, USA. He received a Ph.D. in 1984 from University of 

California, Berkeley and was a postdoctoral fellow at Columbia University, in New York. David Julius was 

recruited to the University of California, San Francisco in 1989 where he is now Professor. 
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Ardem Patapoutian was born in 1967 in Beirut, Lebanon. In his youth, he moved from a war-torn Beirut to 

Los Angeles, USA and received a Ph.D. in 1996 from California Institute of Technology, Pasadena, USA. He 

was a postdoctoral fellow at the University of California, San Francisco. Since 2000, he is a scientist at 

Scripps Research, La Jolla, California where he is now Professor. He is a Howard Hughes Medical Institute 

Investigator since 2014. 

Illustrations: © The Nobel Committee for Physiology or Medicine. Illustrator: Mattias Karlén 

 

The Nobel Assembly, consisting of 50 professors at Karolinska Institutet, awards the Nobel Prize in 

Physiology or Medicine. Its Nobel Committee evaluates the nominations. Since 1901 the Nobel Prize has been 

awarded to scientists who have made the most important discoveries for the benefit of humankind. 

Nobel Prize® is the registered trademark of the Nobel Foundation 

To cite this section 

MLA style: Press release: The Nobel Prize in Physiology or Medicine 2021. NobelPrize.org. Nobel Prize 

Outreach AB 2021. Tue. 5 Oct 2021. <https://www.nobelprize.org/prizes/medicine/2021/press-release/> 

 

https://www.nobelprize.org/prizes/medicine/2021/press-release/  
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The Nobel Prize in Physics 2021 

 

5 October 2021 

The Royal Swedish Academy of Sciences has decided to award the Nobel Prize in Physics 2021 

“for groundbreaking contributions to our understanding of complex physical systems” 

with one half jointly to 

Syukuro Manabe 

Princeton University, USA 

Klaus Hasselmann 

Max Planck Institute for Meteorology, Hamburg, Germany 

http://www.kva.se/en/
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“for the physical modelling of Earth’s climate, quantifying variability and reliably predicting global 

warming” 

and the other half to 

Giorgio Parisi 

Sapienza University of Rome, Italy 

“for the discovery of the interplay of disorder and fluctuations in physical systems from atomic to planetary 

scales” 
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Physics for climate and other complex phenomena 

Three Laureates share this year’s Nobel Prize in Physics for their studies of chaotic and apparently random 

phenomena. Syukuro Manabe and Klaus Hasselmann laid the foundation of our knowledge of the Earth’s 

climate and how humanity influences it. Giorgio Parisi is rewarded for his revolutionary contributions to the 

theory of disordered materials and random processes. 

 

Complex systems are characterised by randomness and disorder and are difficult to understand. This year’s 

Prize recognises new methods for describing them and predicting their long-term behaviour. 

One complex system of vital importance to humankind is Earth’s climate. Syukuro Manabe demonstrated 

how increased levels of carbon dioxide in the atmosphere lead to increased temperatures at the surface of the 

Earth. In the 1960s, he led the development of physical models of the Earth’s climate and was the first person 

to explore the interaction between radiation balance and the vertical transport of air masses. His work laid the 

foundation for the development of current climate models. 
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About ten years later, Klaus Hasselmann created a model that links together weather and climate, thus 

answering the question of why climate models can be reliable despite weather being changeable and chaotic. 

He also developed methods for identifying specific signals, fingerprints, that both natural phenomena and 

human activities imprint in he climate. His methods have been used to prove that the increased temperature in 

the atmosphere is due to human emissions of carbon dioxide. 

Around 1980, Giorgio Parisi discovered hidden patterns in disordered complex materials. His discoveries are 

among the most important contributions to the theory of complex systems. They make it possible to 

understand and describe many different and apparently entirely random materials and phenomena, not only in 

physics but also in other, very different areas, such as mathematics, biology, neuroscience and machine 

learning.  
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“The discoveries being recognised this year demonstrate that our knowledge about the climate rests on a solid 

scientific foundation, based on a rigorous analysis of observations. This year’s Laureates have all contributed 

to us gaining deeper insight into the properties and evolution of complex physical systems,” says Thors Hans 

Hansson, chair of the Nobel Committee for Physics. 
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Illustrations 

The illustrations are free to use for non-commercial purposes. Attribute ”© Johan Jarnestad/The Royal 

Swedish Academy of Sciences”. 

Illustration: Manabe’s climate model (pdf) 

Illustration: Carbon dioxide temperature (pdf) 

Illustration: Fingerprints (pdf) 

Illustration: Disordered systems (pdf) 

Illustration: Frustration (pdf) 

Illustration: Spin glass (pdf) 

Read more about this year’s prize 

Popular science background: They found hidden patterns in the climate and in other complex phenomena 

(pdf) 

Scientific Background: “For groundbreaking contributions to out understanding of complex physical systems” 

(pdf) 

  

Syukuro Manabe, born 1931 in Shingu, Japan. Ph.D. 1957 from University of Tokyo, Japan. Senior 

Meteorologist at Princeton University, USA. 

Klaus Hasselmann, born 1931 in Hamburg, Germany. Ph.D. 1957 from University of Göttingen, Germany. 

Professor, Max Planck Institute for Meteorology, Hamburg, Germany. 

Giorgio Parisi, born 1948 in Rome. Italy. Ph.D. 1970 from Sapienza University of Rome, Italy. Professor at 

Sapienza University of Rome, Italy 

  

Prize amount: 10 million Swedish kronor, with one half jointly to Syukuro Manabe and Klaus Hasselmann 

and the other half to Giorgio Parisi 

Further information: www.kva.se and www.nobelprize.org 

Press contact: Eva Nevelius, Press Secretary, +46 70 878 67 63, eva.nevelius@kva.se 

Experts: Thors Hans Hansson, +46 70 376 89 63, hansson@fysik.su.se, Anders Irbäck, +46 73 362 29 60, 

anders@thep.lu.se and John Wettlaufer, +46 73 244 74 59, john.wettlaufer@su.se, the Nobel Committee for 

Physics 

 

https://www.nobelprize.org/uploads/2021/10/fig2_fy_en_21_ManabesClimateModel.pdf
https://www.nobelprize.org/uploads/2021/10/fig3_fy_en_21_-carbonDioxideTemperature.pdf
https://www.nobelprize.org/uploads/2021/10/fig4_fy_en_21_fingerprints.pdf
https://www.nobelprize.org/uploads/2021/10/fig5_fy_en_21_disorderedSystems.pdf
https://www.nobelprize.org/uploads/2021/10/fig6_fy_en_21_frustration.pdf
https://www.nobelprize.org/uploads/2021/10/fig7_fy_en_21_spinGlass.pdf
https://www.nobelprize.org/uploads/2021/10/popular-physicsprize2021.pdf
https://www.nobelprize.org/uploads/2021/10/popular-physicsprize2021.pdf
https://www.nobelprize.org/uploads/2021/10/sciback_fy_en_21.pdf
https://www.nobelprize.org/uploads/2021/10/sciback_fy_en_21.pdf
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The Royal Swedish Academy of Sciences, founded in 1739, is an independent organisation whose overall 

objective is to promote the sciences and strengthen their influence in society. The Academy takes special 

responsibility for the natural sciences and mathematics, but endeavours to promote the exchange of ideas 

between various disciplines. 

Nobel Prize® is a registered trademark of the Nobel Foundation. 

To cite this section 

MLA style: Press release: The Nobel Prize in Physics 2021. NobelPrize.org. Nobel Prize Outreach AB 2021. 

Tue. 5 Oct 2021. <https://www.nobelprize.org/prizes/physics/2021/press-release/> 
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Ig® Nobel Prize Winners 2021 

For achievements that first make people LAUGH 

then make them THINK 

 “The Ig Nobel awards are arguably the highlight of the scientific calendar.” — Nature 

 

Ig Nobel Prize Winner Dr. Elena Bodnar demonstrates her invention (a brassiere that can quickly 

convert into a pair of protective face masks) assisted by Nobel laureates Wolfgang 

Ketterle (left), Orhan Pamuk, and Paul Krugman (right). Photo credit: Alexey Eliseev, 2009 Ig 

Nobel Ceremony 

 

The 2021 Ig Nobel Prize Winners 

The 2021 Ig Nobel Prizes were awarded at the 31st First Annual Ig Nobel Prize ceremony, on Thursday, 

September 9, 2021. The ceremony was webcast. 

https://www.nature.com/news/2004/040927/full/040927-20.html
https://www.google.com/patents?id=z_WAAAAAEBAJ&dq=7255627
http://ebbra.com/
http://ebbra.com/
http://cua.mit.edu/ketterle_group/ketterle.htm
http://cua.mit.edu/ketterle_group/ketterle.htm
http://www.orhanpamuk.net/
http://www.krugmanonline.com/
https://www.improbable.com/ig/2009/index.html
https://www.improbable.com/ig/2009/index.html
https://www.improbable.com/2021-ceremony/
https://www.youtube.com/watch?v=_Rr8NxPDzBM
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BIOLOGY PRIZE [SWEDEN]: 

Susanne Schötz, Robert Eklund, and Joost van de Weijer, for analyzing variations in purring, chirping, 

chattering, trilling, tweedling, murmuring, meowing, moaning, squeaking, hissing, yowling, howling, 

growling, and other modes of cat–human communication. 

REFERENCE: “A Comparative Acoustic Analysis of Purring in Four Cats,” Susanne Schötz and Robert 

Eklund, Proceedings of Fonetik 2011, Speech, Music and Hearing, KTH, Stockholm, TMH-QPSR, 51. 

REFERENCE: “A Phonetic Pilot Study of Vocalisations in Three Cats,” Susanne Schötz, Proceedings of 

Fonetik 2012, Department of Philosophy, Linguistics and Theory of Science, University of Gothenburg, 

Sweden. 

REFERENCE: “A Phonetic Pilot Study of Chirp, Chatter, Tweet and Tweedle in Three Domestic Cats,” 

Susanne Schötz, Proceedings of Fonetik 2013, Linköping University, Sweden, 2013, pp. 65-68. 

REFERENCE: “A Study of Human Perception of Intonation in Domestic Cat Meows,” Susanne Schötz and 

Joost van de Weijer, Proceedings of the 7th International Conference on Speech Prosody, Dubin, Ireland, May 

20-23, 2014. 

REFERENCE: “Melody in Human–Cat Communication (Meowsic): Origins, Past, Present and Future,” 

Susanne Schötz, Robert Eklund, and Joost van de Weijer, 2016. 

WHO TOOK PART IN THE CEREMONY: Susanne Schötz 

ECOLOGY PRIZE [SPAIN. IRAN]: 

Leila Satari, Alba Guillén, Àngela Vidal-Verdú, and Manuel Porcar, for using genetic analysis to identify the 

different species of bacteria that reside in wads of discarded chewing gum stuck on pavements in various 

countries. 

REFERENCE: “The Wasted Chewing Gum Bacteriome,” Leila Satari, Alba Guillén, Àngela Vidal-Verdú, 

and Manuel Porcar, Scientific Reports, vol. 10, no. 16846, 2020. 

WHO TOOK PART IN THE CEREMONY: Leila Satari, Alba Guillén, Àngela Vidal-Verdú, Manuel Porcar 

CHEMISTRY PRIZE [GERMANY, UK, NEW ZEALAND, GREECE, CYPRUS, AUSTRIA]: 

Jörg Wicker, Nicolas Krauter, Bettina Derstroff, Christof Stönner, Efstratios Bourtsoukidis, Achim Edtbauer, 

Jochen Wulf, Thomas Klüpfel, Stefan Kramer, and Jonathan Williams, for chemically analyzing the air inside 

movie theaters, to test whether the odors produced by an audience reliably indicate the levels of violence, sex, 

antisocial behavior, drug use, and bad language in the movie the audience is watching. 

REFERENCE: “Proof of Concept Study: Testing Human Volatile Organic Compounds as Tools for Age 

Classification of Films,” Christof Stönner, Achim Edtbauer, Bettina Derstroff, Efstratios Bourtsoukidis, 

Thomas Klüpfel, Jörg Wicker, and Jonathan Williams, PLoS ONE, vol. 13, no. 10, 2008, p. e0203044. 

REFERENCE: “Cinema Data Mining: The Smell of Fear,” Jörg Wicker, Nicolas Krauter, Bettina Derstorff, 

Christof Stönner, Efstratios Bourtsoukidis, Thomas Klüpfel, Jonathan Williams, and Stefan Kramer, 

Proceedings of the 21th ACM SIGKDD International Conference on Knowledge Discovery and Data Mining, 

pp. 1295-1304. 2015. 

WHO TOOK PART IN THE CEREMONY: Jörg Wicker, Nicolas Krauter, Bettina Derstroff, Christof 

Stönner, Efstratios Bourtsoukidis, Achim Edtbauer, Jochen Wulf, Thomas Klüpfel, Stefan Kramer, Jonathan 

Williams 

ECONOMICS PRIZE [FRANCE, SWITZERLAND, AUSTRALIA, AUSTRIA, CZECH REPUBLIC, UK]: 

Pavlo Blavatskyy, for discovering that the obesity of a country’s politicians may be a good indicator of that 

country’s corruption. 

REFERENCE: “Obesity of Politicians and Corruption in Post‐Soviet Countries,” Pavlo Blavatskyy, 

https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A539090&dswid=-2297
https://portal.research.lu.se/portal/en/publications/a-phonetic-pilot-study-of-vocalisations-in-three-cats(d2621c3b-fdc1-485c-ade6-e5b2b6ad5dfb).html
https://portal.research.lu.se/portal/en/publications/a-phonetic-pilot-study-of-chirp-chatter-tweet-and-tweedle-in-three-domestic-cats(60fb046d-0955-4885-adfa-73de254500e6).html
https://portal.research.lu.se/portal/en/publications/a-study-of-human-perception-of-intonation-in-domestic-cat-meows(a0ff22b4-4809-426f-806a-f5a7ca28100f).html
https://portal.research.lu.se/portal/en/publications/melody-in-humancat-communication-meowsic(e32b4f31-5064-48d1-b38f-7e97390093fe)/infrastructure.html
https://doi.org/10.1038/s41598-020-73913-4
https://doi.org/10.1371/journal.pone.0203044
https://doi.org/10.1371/journal.pone.0203044
https://doi.org/10.1145/2783258.2783404
https://doi.org/10.1111/ecot.12259
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Economic of Transition and Institutional Change, vol. 29, no. 2, 2021, pp. 343-356. 

WHO TOOK PART IN THE CEREMONY: Pavlo Blavatskyy 

MEDICINE PRIZE [GERMANY, TURKEY, UK]: 

Olcay Cem Bulut, Dare Oladokun, Burkard Lippert, and Ralph Hohenberger, for demonstrating that sexual 

orgasms can be as effective as decongestant medicines at improving nasal breathing. 

REFERENCE: “Can Sex Improve Nasal Function? — An Exploration of the Link Between Sex and Nasal 

Function,” Olcay Cem Bulut, Dare Oladokun, Burkard M. Lippert, and Ralph Hohenberger, Ear, Nose & 

Throat Journal, 2021, no. 0145561320981441. 

WHO TOOK PART IN THE CEREMONY: Olcay Cem Bulut, Dare Oladokun, Ralph Hohenberger 

PEACE PRIZE [USA]: 

Ethan Beseris, Steven Naleway, and David Carrier, for testing the hypothesis that humans evolved beards to 

protect themselves from punches to the face. 

REFERENCE: “Impact Protection Potential of Mammalian Hair: Testing the Pugilism Hypothesis for the 

Evolution of Human Facial Hair,” Ethan A. Beseris, Steven E. Naleway, David R. Carrier, Integrative 

Organismal Biology, vol. 2, no. 1, 2020, obaa005. 

WHO TOOK PART IN THE CEREMONY: Ethan Beseris, Steven Naleway, David Carrier 

PHYSICS PRIZE [THE NETHERLANDS, ITALY, TAIWAN, USA]: 

Alessandro Corbetta, Jasper Meeusen, Chung-min Lee, Roberto Benzi, and Federico Toschi, for conducting 

experiments to learn why pedestrians do not constantly collide with other pedestrians. 

REFERENCE: “Physics-based modeling and data representation of pairwise interactions among pedestrians,” 

Alessandro Corbetta, Jasper A. Meeusen, Chung-min Lee, Roberto Benzi, and Federico Toschi, Physical 

Review E, vol. 98, no. 062310, 2018. 

WHO TOOK PART IN THE CEREMONY: Alessandro Corbetta, Jasper Meeusen, Chung-min Lee, Roberto 

Benzi,, Federico Toschi 

KINETICS PRIZE [JAPAN, SWITZERLAND, ITALY]: 

Hisashi Murakami, Claudio Feliciani, Yuta Nishiyama, and Katsuhiro Nishinari, for conducting experiments 

to learn why pedestrians do sometimes collide with other pedestrians. 

REFERENCE: “Mutual Anticipation Can Contribute to Self-Organization in Human Crowds,” Hisashi 

Murakami, Claudio Feliciani, Yuta Nishiyama, and Katsuhiro Nishinari, Science Advances, vol. 7, no. 12, 

2021, p. eabe7758. 

WHO TOOK PART IN THE CEREMONY: Hisashi Murakami, Claudio Feliciani, Yuta Nishiyama, 

Katsuhiro Nishinari 

ENTOMOLOGY PRIZE [USA]: 

John Mulrennan, Jr., Roger Grothaus, Charles Hammond, and Jay Lamdin, for their research study “A New 

Method of Cockroach Control on Submarines”. 

REFERENCE: “A New Method of Cockroach Control on Submarines,” John A. Mulrennan, Jr., Roger H. 

Grothaus, Charles L. Hammond, and Jay M. Lamdin, Journal of Economic Entomology, vol. 64, no. 5, 

October 1971, pp. 1196-8. 

WHO TOOK PART IN THE CEREMONY: John Mulrennan, Jr. 

https://doi.org/10.1177/0145561320981441
https://doi.org/10.1177/0145561320981441
https://doi.org/10.1093/iob/obaa005
https://doi.org/10.1093/iob/obaa005
https://doi.org/10.1103/PhysRevE.98.062310
https://dx.doi.org/10.1126%2Fsciadv.abe7758
https://doi.org/10.1093/jee/64.5.1196
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TRANSPORTATION PRIZE [NAMIBIA, SOUTH AFRICA, TANZANIA, ZIMBABWE, BRAZIL, UK, 

USA]: 

Robin Radcliffe, Mark Jago, Peter Morkel, Estelle Morkel, Pierre du Preez, Piet Beytell, Birgit Kotting, 

Bakker Manuel, Jan Hendrik du Preez, Michele Miller, Julia Felippe, Stephen Parry, and Robin Gleed, for 

determining by experiment whether it is safer to transport an airborne rhinoceros upside-down. 

REFERENCE: “The Pulmonary and Metabolic Effects of Suspension by the Feet Compared with Lateral 

Recumbency in Immobilized Black Rhinoceroses (Diceros bicornis) Captured by Aerial Darting,” Robin W. 

Radcliffe, Mark Jago, Peter vdB Morkel, Estelle Morkel, Pierre du Preez, Piet Beytell, Birgit Kotting, Bakker 

Manuel, Jan Hendrik du Preez, Michele A. Miller, Julia Felippe, Stephen A Parry; R.D. Gleed, Journal of 

Wildlife Diseases, vol. 57, no. 2, 2021, 357–367. 

WHO TOOK PART IN THE CEREMONY: Pete Morkel, Mark Jago, Robin Gleed, Robin Radcliffe 

 

https://www.improbable.com/2021-ceremony/winners/  

https://doi.org/10.7589/2019-08-202
https://doi.org/10.7589/2019-08-202
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The World Needs a Pandemic Plan B 

We must prepare to deal with future health crises in a world beset by nationalism and rivalry. 

By Thomas Wright 

 

The Atlantic 

About the author: Thomas Wright is a contributing writer at The Atlantic, a senior fellow at the Brookings 

Institution, and the co-author, with Colin Kahl, of Aftershocks: Pandemic Politics and the End of the Old 

International Order. 

There is never a good time for a pandemic, but the coronavirus may have hit the world at the worst possible 

moment. In the decade before the virus, China had grown more dictatorial and assertive; populist nationalists 

held power in the United States, India, and Brazil; geopolitical tensions were heightened, not just between 

Beijing and Washington but within the West itself; and the very notion of objective truth was being called 

into question. 

DISCOVER "WHAT THE BODY HOLDS" 

In the third chapter of “Inheritance,” the Black body is an instrument, a canvas, and a reclamation. 

https://www.theatlantic.com/author/thomas-wright/
https://www.theatlantic.com/author/thomas-wright/
https://bookshop.org/a/12476/9781250275745
https://bookshop.org/a/12476/9781250275745


Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 575  october  2021 

 

26 

Explore 

There would be no muddling through this pandemic. Global cooperation broke down almost entirely, partly 

because many leaders were hardly on speaking terms. The World Health Organization buckled under pressure 

from China and became a punching bag for the United States. The couple of bright spots were few and far 

between. 

The pandemic is not yet over and already a number of expert reports are calling for the world to come 

together, reform the WHO, and prepare for the next pandemic. The past 18 months have raised an unsettling 

yet vital question: How do we function when we’re broken? The true lesson of 2020 is that we need a plan to 

deal with enormous global problems in moments of high tension. 

Covid-19 need not have been such a painful and costly disease. Indeed, it was not supposed to be this way. In 

the 17 years since the SARS epidemic of 2002–03, which China initially covered up, Beijing completely 

overhauled its public-health architecture to guarantee a more transparent, rapid, and effective response. This 

included empowering the Chinese Center for Disease Control and Prevention, putting in place a new system 

for reporting data up the chain, and working more closely with the international scientific community, 

including Americans. 

But prior to this pandemic, telltale signs indicated that China might be regressing in its commitment to global 

public health. For our new book, Colin Kahl and I spoke with four senior officials who were based at the U.S. 

embassy in Beijing as the coronavirus began to spread, including the person who led the team of dozens of 

public-health professionals working at the mission in China. They told us that public-health cooperation 

between China and the international community had been fraying since the years before COVID-19. 

MORGAN OME AND CHRISTIAN PAZ 

The health team’s top priority was to persuade the Chinese government to fully share samples of a strain of 

bird flu known as H7N9—which experts believed could be the source of the next pandemic—with the WHO 

Collaborating Center for Influenza, as it was obliged to do, but the effort was unsuccessful. There were 

symbolic problems too. In 2019, the embassy organized an event to commemorate 40 years of U.S.-China 

relations and decided to focus on public health. Yet the guest speaker, an official from the Chinese CDC, and 

other Chinese health officials canceled without explanation the day before the event. It was a harbinger of 

things to come. 

When the coronavirus hit, many of the post-SARS reforms melted away. The head of the Chinese CDC 

learned about the virus from social media. U.S. public-health professionals stationed at the embassy in Beijing 

found that their channels of communication had run cold. Some analysts blamed the early secrecy on regional 

officials who did not want to give Beijing bad news, but once Xi Jinping assumed control, he doubled down 

on the opacity. Even the much-heralded sharing of the coronavirus’s genetic sequence occurred because a 

Chinese scientist defied a government order. 

This was a moment of revelation for the rest of the world. Reform and engagement that were supposed to 

have transformed China’s role in global public health had clearly failed. Once it suppressed the virus at home, 

https://adclick.g.doubleclick.net/pcs/click%3Fxai%3DAKAOjst5qI-BJ3JMKgC1AGeD9XEevIpOhLT6yTKVg4AbNOuN-LoQdpoSs4pVaW_ipkHp-Tg1Dj_rQeDcra8WHApfwQouKFs7miWV85XviiYT5IJK7IH6ff3evQEl05mPdRDUPWDwzQnKJE9-Q4aIJ7fzZ6QzmUky1X_UVGd16ZRAxwBu6ub0iINh8yvtw7tqeotTbrTDSaCKDZN-pflNmBsPEBW8lF2-Aec8KPvAGYhSwbup3Qbo0mlQt5SkwWRif4qGf2VCsT5JasvGApCckZijXOjvNGKFWHArFjU8DffB4yS7lqiIT4ka8CLU6F1LXCGZLJ_R-ZafO_PQXwlZGcahyWpI%26sai%3DAMfl-YSE6jKjhTYv2mVOuZga41HzlZsxV8xr1TEgFdchjAZBkSI-NOKh0mA30fuTAz_ol1B5_k0xB-gvlNPBb0iYvV-tpik69edgk_sjvUP4ibQg3qPjgHifa64PkozCkSB6U3b8%26sig%3DCg0ArKJSzL9TnJk486GJEAE%26fbs_aeid%3D%5Bgw_fbsaeid%5D%26urlfix%3D1%26adurl%3Dhttps:/www.theatlantic.com/inheritance/?utm_source=house-promo&utm_medium=cr&utm_campaign=Inheritance&utm_content=ch3
https://www.theguardian.com/world/2020/feb/09/sars-whistleblower-doctor-under-house-arrest-in-china-family-confirms-jiang-yangyong
https://www.brookings.edu/books/aftershocks-pandemic-politics-and-the-end-of-the-old-international-order/
https://www.theatlantic.com/author/morgan-ome/
https://www.theatlantic.com/author/christian-paz/
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China also became more assertive in its foreign policy, cracking down on Hong Kong, retaliating against 

Australia for seeking an international investigation into the origins of the virus, engaging in a deadly border 

spat with India, and unleashing aggressive “wolf warrior” diplomacy around the world. 

For China, the pandemic confirmed its power and capabilities, created more latitude for it to do as it wished, 

and revealed the inexorable decline of the West. Common threats, such as pandemics, were supposed to bring 

nations together. Instead, China went its own way. 

For years, American allies had worried that the Trump administration would be completely ill-equipped to 

deal with a major foreign-policy crisis. When that crisis finally arrived, ironically, some senior figures in the 

White House grasped the severity of the threat long before their European counterparts. The president’s 

instinctive go-it-alone nationalism and his combative approach with Washington’s purported allies, however, 

held back any hopes that they could capitalize on this early realization. 

Matthew Pottinger, the deputy national security adviser, and a handful of others persuaded Donald Trump to 

impose a partial travel ban on China on January 29, 2020, but failed to persuade him to prepare for what was 

coming next. Trump believed that the travel ban was sufficient, and listened to those officials—among them 

Treasury Secretary Steven Mnuchin and White House Chief of Staff Mick Mulvaney—who told him not to do 

anything that could disturb the markets. It was better to wait and see, they said. He was also reassured by Xi, 

who told him on a number of occasions that everything was fine. 

The complacency in Europe was worse. In mid-January 2020, the European Commission’s Health Security 

Committee held a conference call to brief member states on the emerging crisis, but less than half called in. 

After two Chinese tourists in Rome tested positive for COVID-19 on January 30, the Italian government 

called an emergency meeting of European Union health ministers, but it took two weeks to schedule. The 

matter was not even on the EU foreign-policy chief Josep Borrell’s agenda when he visited Washington in 

mid-February 2020. Trump-administration officials were particularly shocked to see the United Kingdom play 

down the virus and consider herd immunity a viable option. 

In early March, the markets went into free fall. COVID-19 was spreading across Europe and the EU was in 

disarray as countries closed their borders unilaterally and engaged in a frenetic dash for scarce medical 

supplies. Trump’s advisers warned that millions could die if he took no further action. So on March 11, the 

president—who until then had opposed any lockdowns—reluctantly agreed to shut the economy down for 

three weeks. The dam was breaking, and a national crisis loomed. Trump quickly turned on China, whose 

leader had assured him that the virus was under control. Trump’s message to his aides, one told us, was blunt: 

“These guys have fucked us, and they fucked me personally.” It was a visceral reaction that would have 

profound and lasting consequences. 

In early 2020, the U.S. government was split on China—one group saw the rivalry through an economic and 

trade lens; the other saw it as a broader geopolitical struggle. Before the pandemic, Trump was in the first 

group. In March, he flipped, several officials from both camps told us. One said that the administration 

accomplished more on China in the following 10 months—through sanctions, regulatory restrictions, and the 

deepening of alliances—than in the previous three years. The impacts of this shift stretched beyond the Trump 

administration. Joe Biden’s team also adopted the lens of strategic competition, while European attitudes 

toward China hardened. 



Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 575  october  2021 

 

28 

From that point forward, the Trump administration largely saw the pandemic as a symptom of a greater China 

challenge. The problem was that this worldview began to define, and limit, the pandemic response in general. 

Secretary of State Mike Pompeo blew up a G7 communiqué over the refusal of other member states to use the 

term China virus. Trump tried to pull together an in-person meeting of G7 leaders. Five of the other six 

agreed, but German Chancellor Angela Merkel pulled the plug: She was being personally cautious about 

travel but also felt that her presence brought out the worst in Trump. When she called to tell him, a furious 

Trump yelled at her and hung up the phone. According to a senior German diplomat, the two leaders never 

spoke again. 

Differences among the u.s. and its allies really came to a head over the WHO and its dealings with China. 

The WHO had previously worked with a secretive China that refused to cooperate with the international 

community during the SARS epidemic. The director-general at the time publicly confronted China, and it 

backed down. In 2020, however, the WHO publicly praised China even though WHO officials were privately 

frustrated and concerned, believing that this was the only way to secure any access or cooperation in the Xi 

era. Chinese diplomats also lobbied for a delay in the WHO declaring a Public Health Emergency of 

International Concern, a vital step in organizing an international response. 

American officials were furious. They did not expect the WHO to directly criticize China, but they did want 

Tedros Adhanom Ghebreyesus, the director-general, to accurately describe what Beijing was doing, or even to 

just say nothing. In January, Trump’s ambassador to the WHO, Andrew Bremberg, warned Tedros that he 

was putting his “personal and institutional reputation at risk.” But early in the crisis, Trump was also praising 

Xi, and WHO officials didn’t believe that anyone else had a better plan to secure any cooperation from China. 

Once Trump shut down the economy and turned on China, he went after the WHO, announcing that he was 

considering withholding U.S. funding from the organization. He then preempted his own deadline to 

withdraw and pulled his country out entirely, in the middle of its negotiations with the WHO on whether or 

not it would remain. According to one official, Trump decided this on the spur of the moment, just to juice up 

a speech on China that he felt was otherwise flat. He told Bremberg to keep negotiating, but the world no 

longer believed that he wanted to stay. 

Want to be inspired by the world's best packaging designs? Tune in to our Gala Ceremony on 30... 

SPONSORED BY PENTAWARDS 

See more 

With the U.S. on its way out, China’s obstructionism got to the point where even Tedros snapped. One 

episode in early 2021 was particularly revealing. The WHO finally placed a team in China to investigate the 

virus’s origins. On February 27, the team gave a press conference to announce its interim findings. Peter Ben 

Embarek, the chair of the investigation team, said the theory that the coronavirus had escaped from a lab was 

“extremely unlikely” and wasn’t “a hypothesis we suggest implies further study.” As an added bonus for 

Beijing, the investigative team also held open two other explanations pushed by the Chinese government: that 

https://eb2.3lift.com/pass?tl_clickthrough=true&redir=https%3A%2F%2Frtb-us-west.linkedin.com%2Flax%2Fclk%3Ftrk%3DCwEAAAF8MlIzjR8L6lvcd2LQCe_tRq0ex2IV1rOGWGva2vAf2Nj5qR7Eoqhjcv-eLP3_u2kUgBO5VhiGN3xCBanKgbkzDwMeafljaKG2ozauKcNIQcy2Owo_2f0Bcl1qS2ZtKFgZp1OWPJiVPuKF55aYV9fTFQUyLghSZzhAQEWexD7MbjT2BgQ93BCVmpfH8ZxAFsnXeWeCr-c58NYV-Vk4ib0-i6qJnoLR5pgDRgkU08Ly457g7UMiUmnln7Yw0oGpsBTI9ZOw10tLl0O5GvAXEGgRhnolJ2F29O9_HEYZVUAZo6d7W_WeZ3u9Z6MXkd3L3GX7PA2g1KjGWrLfXY4FuMs2mCal_y_Lhm8fFn9iV3kKhkb-EEaUVPgJKo-bZAHMZ2BRwrkq7H7A0bgTzFNOY5uXPVbnglbpiXjhWryqTC_b0M5b83s-uNcvVjJDYsV-Baii6xlPsKZumqTpj4uqQthj-QMF0nU5E9AjJbaolYq32IPiX9SLtJrPF5_ln5PNBjRMS-BBhzzbzULRdZdpRCbx5nXCvUYgKVdf3TqfZejbPLreim9kkFPoo437yqiDst9tDoq9UcanEVR_NeoGDi8uqOko4wQk8ulQqQOrth5H4YJM6OBctV1xJvdfYw0xYWzdBtChzUVVVTn1Ln7_WXjthJJMIdi4acvrrvJpYYEJV4MMgXFZ6PMxxJa0eEJJL9sGPWqNiES65XS2kW_Zn6XqCRRg8QLoQid4dJ7QOPHwtQGQslp9HIQR8zt_MX2Z21pbRucs2Bbzz0TbR4kt8_iLRsn5_u5zT2UewDAQ2MvjX_QvawACzYgd6qQhbMPzTH9-GtrbHA0fAfS-ROw6smeVFekgnf3rphplhZ3JuhEob9Xdp-H_87pNMBCom8YO6jIs4poMwr-2jNDSr1TVoEkyUa3josT2JEdW4SchXGgwSUV2Q1ub6o6hIc5dbImH7SAVi2wvJdxHesdBf_uitTy7LcqhPkNsHOlRdpyislF9gE8oXs6ile6_K_lo-oEcEqr0Lt0sF5AFechjigVDr0yU_qHCoyokWLRKg8dCItQl7Z53U1iGNQTRLxcnluay9fDo6NezGj-U1bPOje0SRnLxP8jPlpXrzomksb9h3_UAOGd2RkTe-4cm4gaq2sGDpGMUyTm6_vKh2yG8r7r1jGgA2rH-lh0_-Of0Kou1ZogQSaaiz8vrVaReEfnHkenN4YWY41vPdtD6cuCXDfP2VoAmn-kWkqjDJm-U-Wj44RnvLj-Xt5iM3PUxrG1QI8cavw97OdH6IYgvpo5YSRR7M0X5A9bcUXf1tUoctmsnZJZ8Al2HeWWgzdrUMqWl0M9rIiYSm90Qo5JXFRYPjXAIUYkQh66J_y9cVyaMj-zMbdJut6IgdxCr0wHNfLaGyOgSyNQjyF9RM4CXRfD0LnLI2DeTedQnHhOOj07k0t4lBzywE_NDWBqbNWD_bSttl0aj0AVYiaBnzys30S0Ivlx5YfY4oDU-RojS8lT1F_IxvvXfQO4c9UatHf6JyWDFkRHL8rAEwhmoq7O9%26action%3Dclick%26laxrid%3D884fc97d-0bd7-4583-9863-3daa7ace874e%26laxbid%3D2%26eid%3D3%26crtype%3Dvid%26laxerid%3D9241497015117503270%26adfmt%3D6%26urle%3DCwEAAAF8MlIznIZLuFwn6vF34RuI05kE3TDAPVXfvFz48N_Wc-1bV5Jq3R3kXmu1nCR7jToaC7bwgpj-iBWj3aQ8k4QMHBFtx1BhvRoLuiXSk0K-u7wQgHSyRG8L1D_oN4uH9E_HDqpATxYYbV4gf9sPoob64pKJDRdeYtXMxnGwucqSMKcz8tLHuM49mCdg4epf1ffYQykb9JsRwxApXkUpFM2iFquSBD
https://eb2.3lift.com/pass?tl_clickthrough=true&redir=https%3A%2F%2Frtb-us-west.linkedin.com%2Flax%2Fclk%3Ftrk%3DCwEAAAF8MlIzjR8L6lvcd2LQCe_tRq0ex2IV1rOGWGva2vAf2Nj5qR7Eoqhjcv-eLP3_u2kUgBO5VhiGN3xCBanKgbkzDwMeafljaKG2ozauKcNIQcy2Owo_2f0Bcl1qS2ZtKFgZp1OWPJiVPuKF55aYV9fTFQUyLghSZzhAQEWexD7MbjT2BgQ93BCVmpfH8ZxAFsnXeWeCr-c58NYV-Vk4ib0-i6qJnoLR5pgDRgkU08Ly457g7UMiUmnln7Yw0oGpsBTI9ZOw10tLl0O5GvAXEGgRhnolJ2F29O9_HEYZVUAZo6d7W_WeZ3u9Z6MXkd3L3GX7PA2g1KjGWrLfXY4FuMs2mCal_y_Lhm8fFn9iV3kKhkb-EEaUVPgJKo-bZAHMZ2BRwrkq7H7A0bgTzFNOY5uXPVbnglbpiXjhWryqTC_b0M5b83s-uNcvVjJDYsV-Baii6xlPsKZumqTpj4uqQthj-QMF0nU5E9AjJbaolYq32IPiX9SLtJrPF5_ln5PNBjRMS-BBhzzbzULRdZdpRCbx5nXCvUYgKVdf3TqfZejbPLreim9kkFPoo437yqiDst9tDoq9UcanEVR_NeoGDi8uqOko4wQk8ulQqQOrth5H4YJM6OBctV1xJvdfYw0xYWzdBtChzUVVVTn1Ln7_WXjthJJMIdi4acvrrvJpYYEJV4MMgXFZ6PMxxJa0eEJJL9sGPWqNiES65XS2kW_Zn6XqCRRg8QLoQid4dJ7QOPHwtQGQslp9HIQR8zt_MX2Z21pbRucs2Bbzz0TbR4kt8_iLRsn5_u5zT2UewDAQ2MvjX_QvawACzYgd6qQhbMPzTH9-GtrbHA0fAfS-ROw6smeVFekgnf3rphplhZ3JuhEob9Xdp-H_87pNMBCom8YO6jIs4poMwr-2jNDSr1TVoEkyUa3josT2JEdW4SchXGgwSUV2Q1ub6o6hIc5dbImH7SAVi2wvJdxHesdBf_uitTy7LcqhPkNsHOlRdpyislF9gE8oXs6ile6_K_lo-oEcEqr0Lt0sF5AFechjigVDr0yU_qHCoyokWLRKg8dCItQl7Z53U1iGNQTRLxcnluay9fDo6NezGj-U1bPOje0SRnLxP8jPlpXrzomksb9h3_UAOGd2RkTe-4cm4gaq2sGDpGMUyTm6_vKh2yG8r7r1jGgA2rH-lh0_-Of0Kou1ZogQSaaiz8vrVaReEfnHkenN4YWY41vPdtD6cuCXDfP2VoAmn-kWkqjDJm-U-Wj44RnvLj-Xt5iM3PUxrG1QI8cavw97OdH6IYgvpo5YSRR7M0X5A9bcUXf1tUoctmsnZJZ8Al2HeWWgzdrUMqWl0M9rIiYSm90Qo5JXFRYPjXAIUYkQh66J_y9cVyaMj-zMbdJut6IgdxCr0wHNfLaGyOgSyNQjyF9RM4CXRfD0LnLI2DeTedQnHhOOj07k0t4lBzywE_NDWBqbNWD_bSttl0aj0AVYiaBnzys30S0Ivlx5YfY4oDU-RojS8lT1F_IxvvXfQO4c9UatHf6JyWDFkRHL8rAEwhmoq7O9%26action%3Dclick%26laxrid%3D884fc97d-0bd7-4583-9863-3daa7ace874e%26laxbid%3D2%26eid%3D3%26crtype%3Dvid%26laxerid%3D9241497015117503270%26adfmt%3D6%26urle%3DCwEAAAF8MlIznIZLuFwn6vF34RuI05kE3TDAPVXfvFz48N_Wc-1bV5Jq3R3kXmu1nCR7jToaC7bwgpj-iBWj3aQ8k4QMHBFtx1BhvRoLuiXSk0K-u7wQgHSyRG8L1D_oN4uH9E_HDqpATxYYbV4gf9sPoob64pKJDRdeYtXMxnGwucqSMKcz8tLHuM49mCdg4epf1ffYQykb9JsRwxApXkUpFM2iFquSBD
https://eb2.3lift.com/pass?tl_clickthrough=true&redir=https%3A%2F%2Frtb-us-west.linkedin.com%2Flax%2Fclk%3Ftrk%3DCwEAAAF8MlIzjR8L6lvcd2LQCe_tRq0ex2IV1rOGWGva2vAf2Nj5qR7Eoqhjcv-eLP3_u2kUgBO5VhiGN3xCBanKgbkzDwMeafljaKG2ozauKcNIQcy2Owo_2f0Bcl1qS2ZtKFgZp1OWPJiVPuKF55aYV9fTFQUyLghSZzhAQEWexD7MbjT2BgQ93BCVmpfH8ZxAFsnXeWeCr-c58NYV-Vk4ib0-i6qJnoLR5pgDRgkU08Ly457g7UMiUmnln7Yw0oGpsBTI9ZOw10tLl0O5GvAXEGgRhnolJ2F29O9_HEYZVUAZo6d7W_WeZ3u9Z6MXkd3L3GX7PA2g1KjGWrLfXY4FuMs2mCal_y_Lhm8fFn9iV3kKhkb-EEaUVPgJKo-bZAHMZ2BRwrkq7H7A0bgTzFNOY5uXPVbnglbpiXjhWryqTC_b0M5b83s-uNcvVjJDYsV-Baii6xlPsKZumqTpj4uqQthj-QMF0nU5E9AjJbaolYq32IPiX9SLtJrPF5_ln5PNBjRMS-BBhzzbzULRdZdpRCbx5nXCvUYgKVdf3TqfZejbPLreim9kkFPoo437yqiDst9tDoq9UcanEVR_NeoGDi8uqOko4wQk8ulQqQOrth5H4YJM6OBctV1xJvdfYw0xYWzdBtChzUVVVTn1Ln7_WXjthJJMIdi4acvrrvJpYYEJV4MMgXFZ6PMxxJa0eEJJL9sGPWqNiES65XS2kW_Zn6XqCRRg8QLoQid4dJ7QOPHwtQGQslp9HIQR8zt_MX2Z21pbRucs2Bbzz0TbR4kt8_iLRsn5_u5zT2UewDAQ2MvjX_QvawACzYgd6qQhbMPzTH9-GtrbHA0fAfS-ROw6smeVFekgnf3rphplhZ3JuhEob9Xdp-H_87pNMBCom8YO6jIs4poMwr-2jNDSr1TVoEkyUa3josT2JEdW4SchXGgwSUV2Q1ub6o6hIc5dbImH7SAVi2wvJdxHesdBf_uitTy7LcqhPkNsHOlRdpyislF9gE8oXs6ile6_K_lo-oEcEqr0Lt0sF5AFechjigVDr0yU_qHCoyokWLRKg8dCItQl7Z53U1iGNQTRLxcnluay9fDo6NezGj-U1bPOje0SRnLxP8jPlpXrzomksb9h3_UAOGd2RkTe-4cm4gaq2sGDpGMUyTm6_vKh2yG8r7r1jGgA2rH-lh0_-Of0Kou1ZogQSaaiz8vrVaReEfnHkenN4YWY41vPdtD6cuCXDfP2VoAmn-kWkqjDJm-U-Wj44RnvLj-Xt5iM3PUxrG1QI8cavw97OdH6IYgvpo5YSRR7M0X5A9bcUXf1tUoctmsnZJZ8Al2HeWWgzdrUMqWl0M9rIiYSm90Qo5JXFRYPjXAIUYkQh66J_y9cVyaMj-zMbdJut6IgdxCr0wHNfLaGyOgSyNQjyF9RM4CXRfD0LnLI2DeTedQnHhOOj07k0t4lBzywE_NDWBqbNWD_bSttl0aj0AVYiaBnzys30S0Ivlx5YfY4oDU-RojS8lT1F_IxvvXfQO4c9UatHf6JyWDFkRHL8rAEwhmoq7O9%26action%3Dclick%26laxrid%3D884fc97d-0bd7-4583-9863-3daa7ace874e%26laxbid%3D2%26eid%3D3%26crtype%3Dvid%26laxerid%3D9241497015117503270%26adfmt%3D6%26urle%3DCwEAAAF8MlIznIZLuFwn6vF34RuI05kE3TDAPVXfvFz48N_Wc-1bV5Jq3R3kXmu1nCR7jToaC7bwgpj-iBWj3aQ8k4QMHBFtx1BhvRoLuiXSk0K-u7wQgHSyRG8L1D_oN4uH9E_HDqpATxYYbV4gf9sPoob64pKJDRdeYtXMxnGwucqSMKcz8tLHuM49mCdg4epf1ffYQykb9JsRwxApXkUpFM2iFquSBD
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the coronavirus might have been imported into China via frozen food, and that a first outbreak could have 

occurred outside of Wuhan—even outside of China. 

Embarek’s statement was widely greeted as a definitive refutation of the Trump administration’s claim that 

the coronavirus might have escaped from a lab. But, in the WHO headquarters in Geneva, senior officials 

were stunned. “We fell off our chairs,” one told my co-author and me. Tedros felt that the team did not have 

sufficient access or underlying data to make an assessment on the lab theory one way or the other, and told the 

investigators as much. The team was defensive. It felt that even getting a reference to the lab was a victory. 

The Chinese members of the team had not wanted to include it at all, so the team believed that saying a lab 

leak was “extremely unlikely,” not impossible, was a win. Tedros, who had previously worked in a lab 

himself, would have none of it. He told them that they should not have compromised on the language. 

On March 30, six weeks after the completion of its investigation, the WHO team released its final report. The 

lab claim was included: “Introduction through a laboratory incident was considered to be an extremely 

unlikely pathway,” the report states. Tedros was frustrated; he believed that the report was excellent in many 

ways but, as he had said, the team should not have drawn this conclusion. Now, as the report was rolled out, 

he highlighted the inadequacy of Beijing’s cooperation and the limitations of the team’s report. “I do not 

believe that this assessment was extensive enough,” he said. 

Some analysts and experts have dismissed the pandemic as relatively unimportant geopolitically. Richard 

Haass, the president of the Council on Foreign Relations, has written that it merely accelerated trends that 

were already under way. But this drastically understates its effect. 

If the U.S. and China are to become embroiled in a cold war, future historians could well date its formal start 

to early 2020, when Beijing refused to cooperate with the rest of the world and Washington responded by 

going all in on geopolitical competition. The pandemic poses extremely difficult questions about whether 

global cooperation is even possible in an era of nationalism and rivalry. There are other troubling legacies. 

The vaccination gap between wealthy democracies and the rest of the world is turbocharging global inequality 

and could lead to a permanent two-tier world of the “safe” and the “unsafe.” 

As the world turns its attention to preparing for the inevitable next pandemic, many may be tempted to urge 

leaders to just do better—to sign new treaties, to agree to work with one another, and to keep the global good 

in mind. That would be ideal, no doubt, but we cannot count on it. The world needs a plan B. 

The Biden administration must push for reform of the WHO, but it should also create a new alliance of like-

minded countries that would operate in parallel to it. Any country could join as long as it agrees to the very 

strict conditions of membership—including much higher levels of transparency and access for WHO 

inspectors. When the next pandemic strikes, this alliance could coordinate on travel and trade restrictions, as 

well as public messaging, financial penalties, and sanctions on countries that fail to cooperate fully with the 

WHO. 

COVID-19 is a warning. The next pandemic could be more lethal and less susceptible to vaccines. We cannot 

wait for the world to cast aside nationalism and geopolitical rivalries. Try as we might to fix the world order, 

we must prepare to deal with pandemics in one that remains broken. 

https://www.who.int/director-general/speeches/detail/who-director-general-s-remarks-at-the-member-state-briefing-on-the-report-of-the-international-team-studying-the-origins-of-sars-cov-2
https://www.foreignaffairs.com/articles/united-states/2020-04-07/pandemic-will-accelerate-history-rather-reshape-it
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Thomas Wright is a contributing writer at The Atlantic, a senior fellow at the Brookings Institution, and the 

co-author, with Colin Kahl, of Aftershocks: Pandemic Politics and the End of the Old International Order. 

 

https://www.theatlantic.com/ideas/archive/2021/09/pandemic-proofing-global-

order/620022/?utm_campaign=Brookings%20Brief&utm_medium=email&utm_content=159125823&utm_so

urce=hs_email  

https://www.theatlantic.com/author/thomas-wright/
https://bookshop.org/a/12476/9781250275745
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Fauci: Boosters Are for Keeping People Healthy, Not Alive 

Joe Biden’s chief medical adviser on the future of COVID-19 vaccination and how to prevent the next 

pandemic 

By Rachel Gutman 

 

Sarah Silbiger / Getty; The Atlantic 

SEPTEMBER 28, 2021 

SHARE 

Editor’s Note: This article is part of our coverage of The Atlantic Festival. Learn more and watch 

festival sessions here. 

A week after FDA and CDC advisory committees clashed on the nuances of when and whether to 

recommend COVID-19 booster shots, Anthony Fauci told my colleague Ed Yong that he still believes 

third doses of the mRNA vaccines are crucial, suggesting once again that they will eventually be part of 

a standard regimen. 

https://www.theatlantic.com/author/rachel-gutman/
http://www.theatlanticfestival.com/
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JOIN THE ATLANTIC FESTIVAL. WHEREVER YOU ARE. 

The Atlantic’s biggest live-event series returns this September for an expanded seven days of can’t-miss 

conversations and experiences. Reserve your spot today. 

Register 

As those committees deliberated, the experts considered qualitative evidence on the shots’ safety and 

efficacy, but also kept getting stuck on two larger conceptual questions. First: What, exactly, is the 

point of offering third shots? Skeptics of large-scale boosting argue that the COVID-19 vaccines were 

designed to prevent severe hospitalization and death, while third shots seem more likely to offer 

(temporary) protection against infection and mild disease. In their view, boosting wouldn’t offer any 

meaningful gains. “I reject that,” Fauci, who serves as Joe Biden’s chief medical adviser and the 

director of the National Institute of Allergy and Infectious Disease, said at The Atlantic Festival today. 

“I think we should be preventing people from getting sick from COVID even if they don’t wind up in 

the hospital.” 

The second big question that tripped up the experts: Are third shots of an mRNA vaccine really 

boosters to remind our immune systems how to fight off the enemy, or are they essential for everyone to 

reach full protection? Put another way, can you be “fully vaccinated” without one? Fauci has 

previously suggested that third shots could become common practice, and today took an even stronger 

tack: “It is likely, for a real complete regimen, that you would need at least a third dose.” 

In addition to booster shots, Fauci and Yong spoke about the Delta variant, global vaccine equity, and 

how the United States can prevent the next pandemic. Their conversation below has been lightly edited 

for length and clarity. 

 

Ed Yong: In May, you said to The Washington Post that if 70 percent of adults were vaccinated by the 

fall, then we’re going to get out of the epidemic stage [of COVID] and much more into the control stage. 

Well, it’s now the fall. Around 65 percent of adults are vaccinated, but things don’t seem very 

controlled and hospitals are still struggling. Death rates are high. What went wrong? 

R  

Anthony Fauci: I’m not so sure anything went wrong. Something came onto the scene that made 

everything really very different: the Delta variant. We have about 70 million people in this country who 

still are not vaccinated. That is particularly problematic when you do that in the context of the Delta 

variant, which is really substantially more transmissible than what we were dealing with [in the 

spring]. I don’t think we should say, “Well, there’s nothing we could have done better,” but I don’t 

think you could say something went wrong. 

https://adclick.g.doubleclick.net/pcs/click%3Fxai%3DAKAOjstxBGOzErne5PVIR6CK8KK3rUT1io793pBMtaEM1SUhxN4_PvCaWuHMEdsmNIAB95U4Kt8IRYSSuJjXpS65jMUygioXV5ag1XSN6nHywoenH0AdbQ1QjHJquWwcAcGXveCYazjDVw9OstBXpK7p96T5liEa1uZUnNinkjY1dmjZ2zCPKsn1vTdsR4Hx7txCkIf41KfQ4r4saJBcYrfaSxabCmwhHKcDs4Y93a54Rh5C8aPkln6fzCVFUydSIGwW6yilGrAqcGhADbwKTjdGIrejrOOM62rd8AQ6LCbcZb6Ad7h5LDjx44zh2rhGnnxDlyjY-Qx0ldJk9hiWu9OXmF-wqQ%26sai%3DAMfl-YTvCuquSYuZxU175Tv5FWWxN4YrSish3LXyrViRCI04BO0u43m1RQekPf3bXz5YgRCUHOb5xe80Y3f65q7LiaXbajsyWTbmRyXLG4u8Uh8NUTYiYTBc2z6_H6kQ_ucPYT5W%26sig%3DCg0ArKJSzLI4Z8nDa5JVEAE%26fbs_aeid%3D%5Bgw_fbsaeid%5D%26urlfix%3D1%26adurl%3Dhttps:/www.theatlantic.com/live/atlantic-festival/?utm_source=house-promo&utm_medium=cr&utm_campaign=TAF2021&utm_content=Register
https://www.theatlantic.com/health/archive/2021/09/fully-vaccinated-mandates-boosters/620192/
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These kinds of surges that we’re seeing regarding Delta are not isolated to the United States. I mean, 

the entire world virtually has been hit by this. So now that we are in this situation, how do we address 

it? We do know that the vaccines do work really quite well against Delta. There were breakthrough 

infections, but that’s because no vaccine is 100 percent effective. What they’ve done quite well thus far 

is prevent people from getting to the hospital and ultimately dying. So the bottom line is that we have 

within our grasp, within our power, the ability to have a major impact on what we’re seeing now with 

the numbers of infections. We’ve been well over 100,000 infections for quite a while now, and 

hospitalizations were up and deaths were up. Right now, it looks like we’re turning the corner a bit 

with a diminution in the number of cases and a diminution in the number of hospitalizations. Deaths 

are still going up, but that’s usually a lagging indicator of what’s going on in the community. 

Yong: Many of the folks I’ve spoken to who work in public health and other disciplines have suggested 

that the U.S. has put too many eggs into the vaccine basket and, in some cases, traded them off against 

other interventions that are important. The move away from indoor masking in the spring, as one 

example; the continuing interferences in testing as another. Do you think that we have overemphasized 

vaccines at the expense of other strategies? 

Fauci: I think we’ve placed a lot of emphasis on what is known historically and in real time now as a 

very high-impact, pharmacologic intervention in the form of a vaccine. Masking has really been a very 

complicated issue. The CDC made that change in the mask guidance at just the time when Delta was 

starting to really go up. I think now, if they were to look back at that decision, they would say, given the 

context of what Delta has done, that it likely should not have been the policy back then. In fairness to 

them, they quickly went back when we saw that Delta was really quite a formidable foe here. It would 

have been preferable had that been done earlier. 

On the testing thing, you do have a point. I’ve always said that we should be flooding the system with 

easily attainable at-home testing so people can get a good feel for themselves, their families, their 

workplace about who is infected and who is not. Just the fact that we had very highly effective and safe 

vaccines should not make us move away from the intensity of testing. Testing is going to be very 

important, particularly when you have a virus [that will produce] breakthrough infections. 

If the vaccine prevents you from getting sick, prevents you from losing work time, prevents you from 

getting to the hospital and prevents you from dying, that’s a really, really successful vaccine, even if you 

have a breakthrough infection. But if you do have a breakthrough infection, you are still capable of 

transmitting that infection to someone else. And that’s the reason why, among other reasons, we really 

need to do a lot of testing and make it very available. I mean, I have conversations with our British 

colleagues, and they are very much tuned in to making testing widely available to virtually anybody on 

their own at home or wherever [and making it] very easy accessibility- and price- and convenience-

wise. 

Yong: Do you think the U.S. can get to that point? 

Fauci: I hope so. And I think we can, because we can’t be unidimensional in our approach to this 

outbreak. 
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Yong: You seem to be quite bullish about using boosters. And you’ve defended the administration’s 

decision to talk about widespread availability before the FDA had a chance to weigh in. What is your 

stance on the role that they should play in the pandemic going forward? 

Fauci: First of all, Ed, let me put this in context. I believe that people need to understand that, at the 

time we’re giving boosters here and in other countries of wealth, it is important to make sure that we 

do more than just pay attention to the developing world, that we give them enough resources, enough 

doses, and enough capability to make vaccines. I believe we can do both, and we shouldn’t do our 

boosters at the expense of getting vaccines to the developing world. 

Having said that, I’ve made it clear that my opinion has always been that I believe that a third-shot 

booster for a two-dose mRNA [vaccine] should ultimately and will ultimately be the proper, complete 

regimen. The vaccine is very successful. The durability of it is something that’s a subject of 

considerable discussion and sometimes debate. 

I supported and continue to support what the FDA did on the basis of the information they had and on 

the advice of their advisory committee. I support what the CDC has done, and I think that Dr. 

Walensky made a very good, informed, and courageous choice. She took the advice of the [Advisory 

Committee on Immunization Practices] under advisement and she made a modification. 
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As a physician and as a scientist and a public-health person, I think it is not entirely correct to make 

this very strong dichotomy between waning protection against hospitalization and death and waning 

immunity against infection and mild-to-moderate disease. It is an assumption that it’s okay to get 

infected and to get mild-to-moderate disease as long as you don’t wind up in the hospital and die. And I 

have to be open and honest: I reject that. I think we should be preventing people from getting sick from 

COVID even if they don’t wind up in the hospital. Ultimately I believe that the optimal regimen for the 

mRNA [vaccines] is going to include that third booster shot. 
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Yong: And do you feel that that’s been communicated, the idea that the whole plan was always going to 

be three doses? 

Fauci: We did not always know that a third dose would likely be an important part of the proper, 

complete regimen. In the early trials, we started off with a prime followed by a booster. And the results 

were so strikingly good, both in the animal model and in the Phase 1, Phase 2 trials, that we didn’t have 

the luxury to say, “Wait a minute, we’re going to try multiple different doses and make sure we get it 

just right.” We were in an emergency situation, so we went with what was really good. Already the 

track record has shown you that it has saved millions of lives. 

What we did not fully appreciate—and there was no way of knowing it—is what the durability of that 

would be. I’m an immunologist, and I know what other immunologists say is true: The antibody level 

going down doesn’t necessarily mean that you’re not protected, because you have memory B cells; you 

have T cells. But the clinical phenomenon is the thing that you need to pay attention to. And that’s what 

we were seeing: Over time, protection against hospitalization was going down, starting off with the 

elderly and then even occurring across age groups. Without a doubt, the protection against clinically 

recognizable disease was going down. 

We did not know that during the clinical trials. What we’re starting to see now and fully appreciate is 

that it is likely, for a real, complete regimen, that you would need at least a third dose. Now, the 

question is going to be, does that mean we have to boost people every single year? We don’t know that 

now. What I hope is going to happen is that this is going to get to the human immune system, in 

vaccinated people, that degree of maturation of response, that will really give much more durability to 

it. 

Yong: A lot of other scientists and health experts have said that focusing on an incremental gain for 

immunity for people who have already been vaccinated works against the goal of broadly immunizing 

the rest of the world. You’ve said that we can have both of those two things together. Why do you 

believe that to be the case? And if that is the case, then why haven’t we made better progress with 

global vaccine equity to this day? 

Fauci: My feelings and my track record on global equity and global accessibility are available for 

anybody to examine. So I do feel that we have that obligation. On the issue of one dose versus two 

doses: [It’s not an issue] if you have enough; that only becomes an issue when you really do have a 

scarcity of doses. But when you have enough doses, you should go with the full regimen at the time. 

Experience has shown us that although there is some protection and there’s no doubt about it, you 

can’t get by with one dose. It is not adequate. And we have seen various people who have been 

vaccinated with a single dose to not have nearly as much or even adequate protection. They have some 

protection. But if you look at studies comparing one dose versus two doses in multiple different 

parameters of infection—of getting infected with variants, of clinical disease, of hospitalization—you do 

get some protection with one dose, but it is not nearly as good as two doses. And that’s the reason why 

we wanted to make sure, to the best of our ability, we get people vaccinated with both doses. 
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Yong: We talked about pandemics and preparing for them back in 2018, well before COVID. You and 

many others told me about these cycles of panic and neglect where a crisis hits, everyone pays attention, 

investments flow, and then inevitably our willingness to do what is necessary to prepare against future 

pandemics slips. Do you think that we’re destined to repeat that cycle? What can the U.S. be doing 

right now to avert tomorrow’s pandemics? 

Fauci: I have been in the unfortunate situation of having lived through multiple cycles of the 

phenomenon that you are just now describing, of semi-panic and promising that we will not let this 

kind of thing happen again. We’ve been through HIV, and we’ve been through pandemic flu, and 

we’ve been through Zika, and we’ve been through Ebola—and now we have a historic outbreak with 

COVID-19. I really do sincerely hope, having been through all of that myself personally, that we will 

not allow what we’ve been through over the last 20 months to slip from memory, which means we have 

to, and we are starting right now to, prepare for the next pandemic. I think what we’ve learned now is 

that, given the jumping of viruses from one species to another—what we’ve seen with Ebola, HIV, 

SARS-1, MERS—we’ve got to be prepared from multiple standpoints. 

Pandemic preparedness is not unidimensional. It’s everything from global cooperation to 

communication to surveillance, both at the animal level and the human level, to have a basic and 

fundamental clinical-research endeavor where you’re able to do things like take a pathogen, recognize 

it, and get vaccines ready to go into people. That’s what we’re talking about now. We’re talking about 

tens of billions of dollars that will be needed. I really do hope that when we get through this, which we 

will, we don’t then start focusing and concentrating on another problem that takes our mind off this 

extraordinarily difficult period that we will have lived through. 

Rachel Gutman is a senior associate editor at The Atlantic. 

https://www.theatlantic.com/health/archive/2021/09/fauci-boosters-everyone-will-keep-america-

healthy/620220/  
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https://eb2.3lift.com/pass?tl_clickthrough=true&redir=https%3A%2F%2Frtb-us-west.linkedin.com%2Flax%2Fclk%3Ftrk%3DCwEAAAF8MlW6oKLxnAsSDSqZrtpW-dylzC-pHvJlclbUIh60hgySn-mPrkq2iF1vNQ83ecGCeeo-BhSEBjQ7zegaUWn9Ucdj3c-PKxRCu5C-zNkSo0dwtwJqjcr632lpbsrD346zpn_nwTVxsYOHxQv-BKZjgLXw2BLT10s0bD57tKpr7CNMwN9sx03mu96gHRfr9sHqq8u7Yj76ii7N32iqxvgyIu7LudJO9Avr_rHhOQDrCuttE1K6Xh8ewHwB4JMn7FCj8MErtqwQHLFMygS3s0yr-icBGfsq0rA168T9L8S5Vho0iHE2zIzKdN0MyRP7h5_iJ3QwWI2etXuPGWiTC9XjJLYWFTWFKvhhlOb_l6bSaBBnPayAW4KfX0UcWunyqoNdEVtp4A0ztcP88OBtJoJOlkX7mzC1h5jlhiD8Bwr2hkUz8kkGh6VAyKq2ejdwoLfxqQ7lBZD8EI47y90e0JLWEn3noYF4lZ9tFbYNjekyArUqKh9fi2STgEOr2wOBsXu1JfVQ5xV1fRz4WZ5YELm62sBoclvxVPtFkWrh2UJ4liV34sv98JdXxChoUIATcCrBKnHAEH3OX60TcQZnv1STDe2AnURQ2fJXTxuj9sjX8_cxo9IJpVxcciTCI5LEwt2E3ZukV1bauXD55vu2wm_nzc9vQ0zPhR-WfEwdWZNGqOxqHz3xk_3h7g-jEiDN6bQvYRRz2g9IZpagiPLkGLUmcD08M-R_zgVgyf9hC019rMBb3CI_2fEnZg_Q6Tko1Qx_HUJ8TVfQiJ2rU16KOEJ7NYe6JbH6FjK7XgpjfFmZPzBU8Cn0FrnlYOUdCmG2rdodsENxAJqLzudosbS_CJy6MVBWg6BQlMALDlG3ZR60XNbm_TDK1Rel_XOlgajwKL2w-uAxORkH8N7AmWIW1Y4AaTaKNEp70EbPozp4gjJVPxVZzlu9wKqkZVTq90KSumgJsPwhF6lPKe6UJSQmZLWCBWFL8pLAiwF7y1ay82ktaHcB1GwG_a6JAx2ZKnKO6bgpXTHz0ZJer8axdu0wzs_ec2v_AXVejP_wenEDyyQyVArhd5NXJ4qQyzqts_bRV4_puJYACE47JDV0af0Xckl3v8uS3LOWhvuz7OsViZY0dA7XonAZRUaoU5JVd3tJj-O65iyCUJrVh6FbDOCuL75HhVOhaDV_e9ps4Ahu6ei1WG2C64bqJortf1YAF3R-lPlLsuwaOpci4yStVQm5V_psoUlmgqQxr2MIvHfovnt7hYLCPnTicUMruITyXbiEd7K4r3rMXX_J400Dkt1RwdFye6v4Eh5dg7G-GB91pnjWmPhnPgjGZ8vlhHEVOQ5gRDgCTQD9p4MNFaM8xUKBisSiJ4AuBiC-3MfXVThKswTAOwkIDrx-3kZ4Yj1ujzu55NPIBC2VMnnWRGWn4mddoEoqQi71qHlBkd-wku2b5lE%26action%3Dclick%26laxrid%3D451171d6-981f-4aba-8023-746e3981f894%26laxbid%3D2%26eid%3D3%26crtype%3Dsu%26laxerid%3D78819578321335046645%26adfmt%3D1%26urle%3DCwEAAAF8MlW6sjV8-nnuJInc40RZXayesNwzE6UASoSSNT13WzgIO6_bAdOSB484lT78iTQ5ZeHEd3EkEJ4YxHVlfX_Soxwv8JI31R3MGhwZSx2lYq7cfEzAUGVKKIrNnFc5ZpSV19Fs4bXPEofWC3Gp7efBKzwyNTUnfH4LPwqpuOUsK8Xa8QDNpqEP7wUDUqvPIgkGroH3JNACXOZy5u0WB44x4ywYCbfzbRDdNMaFW34Q_oqZF0vOchei0hc-viZd7x6cgthmcmwCnxV6z1i4Q_KplcZpZyy3%26urlhash%3DpGpe&bc=0.648&pr=0
https://eb2.3lift.com/pass?tl_clickthrough=true&redir=https%3A%2F%2Frtb-us-west.linkedin.com%2Flax%2Fclk%3Ftrk%3DCwEAAAF8MlW6oKLxnAsSDSqZrtpW-dylzC-pHvJlclbUIh60hgySn-mPrkq2iF1vNQ83ecGCeeo-BhSEBjQ7zegaUWn9Ucdj3c-PKxRCu5C-zNkSo0dwtwJqjcr632lpbsrD346zpn_nwTVxsYOHxQv-BKZjgLXw2BLT10s0bD57tKpr7CNMwN9sx03mu96gHRfr9sHqq8u7Yj76ii7N32iqxvgyIu7LudJO9Avr_rHhOQDrCuttE1K6Xh8ewHwB4JMn7FCj8MErtqwQHLFMygS3s0yr-icBGfsq0rA168T9L8S5Vho0iHE2zIzKdN0MyRP7h5_iJ3QwWI2etXuPGWiTC9XjJLYWFTWFKvhhlOb_l6bSaBBnPayAW4KfX0UcWunyqoNdEVtp4A0ztcP88OBtJoJOlkX7mzC1h5jlhiD8Bwr2hkUz8kkGh6VAyKq2ejdwoLfxqQ7lBZD8EI47y90e0JLWEn3noYF4lZ9tFbYNjekyArUqKh9fi2STgEOr2wOBsXu1JfVQ5xV1fRz4WZ5YELm62sBoclvxVPtFkWrh2UJ4liV34sv98JdXxChoUIATcCrBKnHAEH3OX60TcQZnv1STDe2AnURQ2fJXTxuj9sjX8_cxo9IJpVxcciTCI5LEwt2E3ZukV1bauXD55vu2wm_nzc9vQ0zPhR-WfEwdWZNGqOxqHz3xk_3h7g-jEiDN6bQvYRRz2g9IZpagiPLkGLUmcD08M-R_zgVgyf9hC019rMBb3CI_2fEnZg_Q6Tko1Qx_HUJ8TVfQiJ2rU16KOEJ7NYe6JbH6FjK7XgpjfFmZPzBU8Cn0FrnlYOUdCmG2rdodsENxAJqLzudosbS_CJy6MVBWg6BQlMALDlG3ZR60XNbm_TDK1Rel_XOlgajwKL2w-uAxORkH8N7AmWIW1Y4AaTaKNEp70EbPozp4gjJVPxVZzlu9wKqkZVTq90KSumgJsPwhF6lPKe6UJSQmZLWCBWFL8pLAiwF7y1ay82ktaHcB1GwG_a6JAx2ZKnKO6bgpXTHz0ZJer8axdu0wzs_ec2v_AXVejP_wenEDyyQyVArhd5NXJ4qQyzqts_bRV4_puJYACE47JDV0af0Xckl3v8uS3LOWhvuz7OsViZY0dA7XonAZRUaoU5JVd3tJj-O65iyCUJrVh6FbDOCuL75HhVOhaDV_e9ps4Ahu6ei1WG2C64bqJortf1YAF3R-lPlLsuwaOpci4yStVQm5V_psoUlmgqQxr2MIvHfovnt7hYLCPnTicUMruITyXbiEd7K4r3rMXX_J400Dkt1RwdFye6v4Eh5dg7G-GB91pnjWmPhnPgjGZ8vlhHEVOQ5gRDgCTQD9p4MNFaM8xUKBisSiJ4AuBiC-3MfXVThKswTAOwkIDrx-3kZ4Yj1ujzu55NPIBC2VMnnWRGWn4mddoEoqQi71qHlBkd-wku2b5lE%26action%3Dclick%26laxrid%3D451171d6-981f-4aba-8023-746e3981f894%26laxbid%3D2%26eid%3D3%26crtype%3Dsu%26laxerid%3D78819578321335046645%26adfmt%3D1%26urle%3DCwEAAAF8MlW6sjV8-nnuJInc40RZXayesNwzE6UASoSSNT13WzgIO6_bAdOSB484lT78iTQ5ZeHEd3EkEJ4YxHVlfX_Soxwv8JI31R3MGhwZSx2lYq7cfEzAUGVKKIrNnFc5ZpSV19Fs4bXPEofWC3Gp7efBKzwyNTUnfH4LPwqpuOUsK8Xa8QDNpqEP7wUDUqvPIgkGroH3JNACXOZy5u0WB44x4ywYCbfzbRDdNMaFW34Q_oqZF0vOchei0hc-viZd7x6cgthmcmwCnxV6z1i4Q_KplcZpZyy3%26urlhash%3DpGpe&bc=0.648&pr=0
https://www.theatlantic.com/author/rachel-gutman/
https://www.theatlantic.com/health/archive/2021/09/fauci-boosters-everyone-will-keep-america-healthy/620220/
https://www.theatlantic.com/health/archive/2021/09/fauci-boosters-everyone-will-keep-america-healthy/620220/
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Geologists look to past for answers on future tsunami threats 

Work ushers in new era of research aimed at better prediction 

 
 

Researchers extract sediment cores from the Kujukuri coastal plain in Japan. 

• Credit and Larger Version 

 

 

Multiple large and destructive tsunamis in the past few decades -- in the Indian Ocean in 2004, Chile in 

2010 and Japan in 2011 -- have underscored the threat tsunamis pose to coastal regions. Now new 

research is aimed at better predicting areas threatened by such fast-developing natural disasters. 

Documenting and examining recent events does not provide enough information to fully characterize 

coastal hazards, said Tina Dura, a geologist at Virginia Tech. Dura and colleagues, including lead 

project scientist Jessica Pilarczyk of the University of Southern Mississippi, are taking a new approach 

to overcome that information deficit. They are looking at the past to understand what may lie ahead. 

https://www.nsf.gov/discoveries/disc_images.jsp?cntn_id=303557&org=NSF
https://www.nsf.gov/cgi-bin/good-bye?https://vtx.vt.edu/articles/2021/09/science_Dura_geologists_look_to_past.html
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"It is still too difficult to predict when a tsunami may strike if we only consider the recent past," Dura 

said. "Some coastlines have not experienced a recent large tsunami, so we may underestimate the 

potential for infrequent but large and destructive tsunami events. We hope to change that by using 

geological history as our guide." 

The researchers use sand beds deposited by tsunamis and preserved in coastal environments to 

reconstruct past tsunami inundation over hundreds to thousands of years, helping better define coastal 

hazards in a region. 

Dura was part of U.S. National Science Foundation-funded research that appeared in Nature 

Geoscience examining the seismic risk of earthquakes and associated tsunamis in the Tokyo region. The 

scientists used a combination of geological evidence and modeling to determine where past regional 

tsunamis have originated.  

The work revealed that earthquakes along a previously unconsidered plate boundary have produced 

significant tsunami inundation in the past, adding another possible source for earthquakes in the Tokyo 

region and tsunamis in the Pacific Ocean. 

--  NSF Public Affairs, Researchnews@nsf.gov 

https://www.nsf.gov/discoveries/disc_summ.jsp?cntn_id=303557&org=NSF&from=news  

https://nsf.gov/awardsearch/showAward?AWD_ID=1624612&HistoricalAwards=false
https://www.nsf.gov/cgi-bin/good-bye?https://www.nature.com/articles/s41561-021-00812-2
https://www.nsf.gov/cgi-bin/good-bye?https://www.nature.com/articles/s41561-021-00812-2
mailto:Researchnews@nsf.gov
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How Walter Rubusana Paved the Way for Nelson Mandela 

Rubusana was the first Black politician elected to office in colonial South Africa. 

 

Walter Rubusana 

via Wikimedia Commons 

By: Matthew Blackman  

In 1910, Walter Rubusana was elected to the Cape Provincial Council in South Africa. Rubusana was born in 

1858. He grew up in a little-known corner of the British Empire, herding cattle, but would become the driving 

force behind the creation of the African National Congress (ANC), later led by Nelson Mandela. 

Rubusana began his education at the age of sixteen, when he met Reverend Richard Birt while working in the 

stables of a rural mission station in the Cape Colony. After a conversation, Birt realized Rubusana had 

distinctive intellectual capabilities. With Birt’s help, Rubusana would go on to study to become a teacher at 

the famous missionary school of Lovedale College, in the Eastern Cape. 

Weekly Newsletter 

https://commons.wikimedia.org/wiki/File:Walter_Rubusana_-_Cape_Politician_-_Provisional_Council.jpg
https://daily.jstor.org/daily-author/matthew-blackman/
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You may unsubscribe at any time by clicking on the provided link on any marketing message. 

By the 1880s Lovedale, as the sociologist Xolela Mangcu states, “had become a center of a ‘new 

consciousness.”’ Lovedale educated some of the most famous names in South African anti-racist history, 

from Rubusana, to Z.K. Matthews, to Govan and Thabo Mbeki, to Steve Biko, to Chris Hani. 

Like many pupils of Lovedale, Rubusana went on to become politically active, writing, translating, and 

publishing several works. Besides working as a journalist, he helped to translate the Bible into isiXhosa and 

compiled a collection of poems, histories, and folklore into a 570-page volume called Zemk’inkomo 

Magwalandini (literally, “The Cattle are Running Away, You Cowards,” but often translated as “There Goes 

Your Heritage, You Cowards”). 

In 1885, he was ordained as a Congregationalist minister. At this time he also married Nomhaya Deena 

Nzanzana who had been educated at the prestigious Dollar Academy in Scotland. The couple had 12 children, 

six of whom survived to adulthood. For several years, Rubusana helped Reverend Birt run the mission station 

at Peelton. And when Birt died, it was generally expected that Rubusana would become his successor. 

However, as a result of the growing racism in the colony in the 1890s, the role was handed to a white 

missionary, and Rubusana was removed from his position. From 1892, Rubusana, although continuing to 

serve as a clergyman, worked as a teacher in the city of East London. In 1897, he helped found the 

newspaper Izwi Labantu (the Voice of the People). 

Racialized Voting Laws 

To understand just how Rubusana became the first Black politician to be elected to office in a segregated and 

white supremacist South Africa, we have to go back to the Cape Colony. In 1853, five years before Rubusana 

was born, a small group of liberal-minded white colonists had pushed through a non-racial constitution. This 

constitution stated that all men, independent of color, could vote so long as they lived on a property worth 

£25. 

In real terms, in the elections from 1854 until the 1880s, somewhere around ten percent or one third of the 

male population over the age of twenty-one had the vote in the Cape Colony, of which a small minority were 

Black voters. As the historian Kirsten McKenzie put it, “women and a mostly black underclass remained 

disenfranchised.” In the 1890s, however, Black voting rights were further damaged and distorted by the 

Cape’s most famous prime minister, Cecil John Rhodes. Rhodes’s Franchise and Ballot Act (1892) increased 

the voting qualification from £25 to £75 in an attempt to exclude Black voters. 

https://about.jstor.org/privacy/
http://www.jstor.org/contact-us/
https://www.jstor.org/stable/10.2979/transition.112.101?mag=how-walter-rubusana-paved-the-way-for-nelson-mandela
https://www.jstor.org/stable/10.2979/transition.112.101?mag=how-walter-rubusana-paved-the-way-for-nelson-mandela
https://daily.jstor.org/the-death-of-steve-biko-revisited/
https://www.jstor.org/stable/40399005?mag=how-walter-rubusana-paved-the-way-for-nelson-mandela
https://www.jstor.org/stable/41056429?mag=how-walter-rubusana-paved-the-way-for-nelson-mandela
https://www.jstor.org/stable/41056429?mag=how-walter-rubusana-paved-the-way-for-nelson-mandela
https://www.jstor.org/stable/484923?mag=how-walter-rubusana-paved-the-way-for-nelson-mandela
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Delegation of prominent Cape politicians to protest against the racist provisions of the draft South Africa Act. 

Seated from left are John Tengo Jabavu, A Abdurahman, former PM William Schreiner, Walter Rubusana 

and Matt Fredericks. Standing at the back Thomas Makipela, J Gerrans, Daniel Dwanya and DJ Lenders 

via Wikimedia Commons 

However, in the 1890s, despite Rhodes’s best efforts, several parliamentary seats in the Cape Colony, 

particularly in the Eastern Cape, were decided by what was then called “the Native vote.” Furthermore, 

nowhere did the Cape laws state that a Black politician could not run for parliament. However, in social 

practice, which was still one dominated by racism, this was never considered. Instead, several liberal white 

politicians like James Rose Innes became famous for being voted into parliament by Black voters. And these 

white politicians, at the end of the nineteenth century, worked with the two most famous Black journalists of 

the day: Tengo Jabavu and Walter Rubusana. In fact Jabavu was one of the best-known election agents of the 

1890s, working closely for many years with Rose Innes on his election campaigns. Jabavu would prove a 

particular thorn in Cecil Rhodes’s attempt to win the 1898 election when he came out in support of Rhodes’s 

liberal adversaries, W.P. Schreiner, John X. Merriman, and J.W. Sauer. The Black vote would prove one of 

the deciding factors in that election, which Schreiner’s party won by a hair’s breadth. 

Jabavu and Rubusana were, however, fierce political rivals who quite often promoted white politicians from 

rival parties. This politics and practice, however, came under threat when the Cape Colony joined the 

https://commons.wikimedia.org/wiki/File:JT_Jabavu_-_A_Abdurahman_-_W_Schreiner_-_W_Rubusana_and_other_Cape_politicians_of_anti-South_Africa_Act_delegation.jpg
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Transvaal, the Orange River Colony, and Natal to form the Union of South Africa in 1910. Earlier, at the 

National Convention (1908-09), which drew up the legislation for the Union, the Cape Colony’s delegates had 

argued for their voting laws to become the blueprint for the voting laws across the country. But they were 

merging with three colonies whose racial laws and segregated practices where some of the most extreme in 

the British Empire. 

Outnumbered, the liberal Cape delegates agreed on a compromise. The voting laws of each colony at the time 

of union would be retained. The Cape would be allowed to keep its non-racial franchise, while the other 

colonies would retain their racist ones. The three other colonies also demanded that a clause be written into 

the constitution that only persons of “European descent” could become members of parliament. But after a 

long debate, the National Convention agreed that the Cape Provincial Council would allow a male person of 

any race to run for office. Outraged by these compromises, Rubusana’s newspaper, Izwi Labantu, referred to 

the Cape Delegates as a “pack of hucksterers and huggermuggers.” It predicted (correctly) that one day an 

“ignorant Boer” would propose the rescinding of the African franchise entirely. 

Rubusana and Jabavu Take Action 

Rubusana and his rival Tengo Jabavu, despite their dislike for one another, soon realized that there was little 

hope of a non-racial franchise developing in the rest of the country. And their franchise was under distinct 

threat in the Cape. What was widely referred to as “the Cape liberal tradition” had been badly damaged with 

the addition of the words “European descent” into the constitution. 

They went to W.P. Schreiner, the ex-prime minister of the Cape Colony, who was deeply sympathetic to the 

Black political cause. Schreiner, Rubusana, Jabavu, and the Glasgow University-educated Abdullah 

Abdurahman then set off for Britain in 1909 in an attempt to persuade the British parliament, which needed to 

ratify the South Africa Act, to stop the passing of these racial laws. 

As Gandhi warned the non-white politicians of South Africa, “the days are past, so it seems, when 

something could be gained by making speeches.” 

This delegation also coordinated with Mahatma Gandhi, who was in Britain at the same time protesting the 

same laws. Gandhi had been living in Natal and the Transvaal since 1893 and had taken up a strong 

opposition to the racial laws he encountered there. While in Britain, Rubusana asked “for the deletion of those 

color clauses of the Act which should never have been allowed in the Draft Constitution.” However, despite 

Rubusana, Schreiner, Abdurahman, Jabavu, and Gandhi’s best efforts, the British Parliament voted 615 to 55 

to recognise the South Africa Act, thus bringing into being the first racial laws of a united South Africa. 

As Gandhi warned the non-white politicians of South Africa, “the days are past, so it seems, when something 

could be gained by making speeches.” Rubusana returned home to the Eastern Cape deeply disheartened. But 

shortly after this, he had a discussion with Schreiner’s brother Theo, the MP for Thembuland. The seat of 

Thembuland in the Cape was unique in that it had 1597 black registered voters to 1447 white voters. Both 

Schreiners then confirmed that there was nothing legally holding back Rubusana from standing for the Cape 

Provincial Council. 

https://www.jstor.org/stable/484923?mag=how-walter-rubusana-paved-the-way-for-nelson-mandela
https://daily.jstor.org/how-walter-rubusana-paved-the-way-for-nelson-mandela/?utm_term=How%20Walter%20Rubusana%20Paved%20the%20Way%20for%20Nelson%20Mandela&utm_campaign=jstordaily_08122021&utm_content=email&utm_source=Act-On+Software&utm_medium=email
https://daily.jstor.org/how-walter-rubusana-paved-the-way-for-nelson-mandela/?utm_term=How%20Walter%20Rubusana%20Paved%20the%20Way%20for%20Nelson%20Mandela&utm_campaign=jstordaily_08122021&utm_content=email&utm_source=Act-On+Software&utm_medium=email
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Rubusana’s Election 

With the election of 1910 just around the corner, Rubusana realized that now was the moment for the Black 

people of South Africa to represent themselves. And Thembuland was the perfect constituency to run for. 

Rubusana also was aware that the white vote in Thembuland would be divided by the fact that he would be 

running against two white candidates: the Unionist Party’s J.T. Houghton-Grey (who had British imperial 

sympathies) and the explicitly racist W.J. Clark. 

Once Rubusana threw his hat into the ring as an independent, he drew considerable criticism from all sides. 

Clark soon stated that it would be “deplorable” if a Black person was elected to the Council. All the local 

newspapers, both liberal and racist, expressed displeasure with his decision. The Territorial News, in a piece 

of absurd logic, argued that if Rubusana won, this would close the “open door” that had “so generously” been 

offered to Black politicians. Some well-known liberal politicians argued that his actions might cause a 

backlash. It might even, they argued, lead whites to “more vigorously support efforts to reduce and 

eventually remove the African franchise.” And his old rival Tengo Jabavu could not help himself: Jabavu 

called, in his newspaper Imvo Zabantsundu, for all Black voters to vote against Rubusana. 

Rubusana, despite the criticisms from both Black and white newspapers, ran a vocal campaign, giving 

speeches and placing adverts in the local papers. He stated repeatedly that he would work for all of 

Thembuland’s constituents, regardless of race. He appealed to Black voters by saying that he had always 

fought for their cause. He argued for compulsory education for Black children and free education for those 

who could not afford it. 

At the last minute, Houghton-Grey attempted to make a deal with Clark to join forces, however Clark refused 

to cooperate. And with the vote split between three candidates, Rubusana won the election, gaining 766 votes 

to Houghton-Grey’s 741 and Clark’s 235. As the South African historian Andre Odendaal puts it, despite the 

“unpleasant notes” that the election campaign had elicited, “there is no doubt that Rubusana’s win came as 

a powerful psychological boost for Africans.” 

Perhaps the most surprising element of the election was that more white voters voted for Rubusana than Black 

voters, and more Black voters voted for Houghton-Grey. 

The writer and fellow founder of the ANC Sol Plaatje’s newspaper Tsala es Becoana praised Rubusana for 

having “infinitely superior intellectual capacity, educational qualifications, eloquence, common sense and 

manners” than most of the other (white) members of the Cape Provincial Council. It would take Gandhi to 

point out the tragedy of the situation. As he wrote in the Natal-based Indian Opinion newspaper: “That Dr. 

Rubusana can sit in the Provincial Council but not the Union Parliament is a glaring anomaly which must 

disappear if South Africans are to become a real nation.” 

The Natives Land Act 

It would take another 84 years of violence, imprisonments, and almost unparalleled racial discrimination for 

this kind of political equality to become a reality. After 1910, South Africa began to develop some of the most 

racist legislation ever written into law. Several white Cape liberals, believing this to be only a temporary 

https://www.bloomsburycollections.com/book/unexpected-voices-in-imperial-parliaments
https://www.bloomsburycollections.com/book/unexpected-voices-in-imperial-parliaments
https://jacana.co.za/product/the-founders-the-origins-of-the-african-national-congress-and-the-struggle-for-democracy/
https://jacana.co.za/product/the-founders-the-origins-of-the-african-national-congress-and-the-struggle-for-democracy/
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period before reform, went along with them. Henry Burton and J.W. Sauer, who had fought so hard for non-

white rights in the Cape Colony, voted for the infamous Natives Land Act (1913). They mistakenly believed 

that progress would inevitably drive the country towards non-racialism. The Natives Land Act restricted 

Black land ownership to 7% of the country, despite Black people being 80% of the population. 

The South African Native National Congress delegation to England, June 1914. Left to right: Thomas 

Mapike, Rev Walter Rubusana, Rev John Dube, Saul Msane, Sol Plaatjie. The delegation tried to get the 

British Government to intervene against the Land Act but the outbreak of the First World War thwarted their 

hope via Wikimedia Commons 

In 1929, Burton and James Rose Innes formed the Non-Racial Franchise Association. The association 

attempted to help people like professor D.D.T. Jabavu (Tengo Jabavu’s son) to agitate for a broader non-racial 

franchise. In his opening speech, Rose Innes stated that, in 1910, he had hoped that the Cape liberal tradition 

would “gradually leaven the mass. That hope has not been realised, the tendency has been the other way.” 

The association achieved little in the face of radical racism. Slowly, the South African parliament began to 

rob the non-white voters of the Cape of their voting rights. In 1936, the same year Rubusana died, the Black 

https://www.jstor.org/stable/219187?mag=how-walter-rubusana-paved-the-way-for-nelson-mandela
https://commons.wikimedia.org/wiki/File:ANC1914.jpg
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voters in the Cape were struck off the voters’ roll. This would ultimately help the even-more-radical, 

apartheid-creating National Party to be voted into power in 1948. 

Rubusana’s political career ended in tragedy. He served with distinction on the Cape Provincial Council for 

four years, during which time he helped found the South African Native National Congress (which later 

changed its name to the ANC). On the Council, he strenuously opposed the Natives Land Act. He also helped 

to bring a telegraph service to the district of Thembuland and fought against the racial discrimination in 

teachers’ examinations. 

He ran for the seat again in 1914, but Tengo Jabavu, almost inexplicably, ran against him. This split the Black 

vote, and the white candidate slipped in ahead of them. 

Rubusana made a final attempt to recapture the seat in 1917. This time Jabavu came out in support of him, but 

to no avail. Rubusana then drifted away from ANC politics. He spent the rest of his life helping to set up and 

build schools in the Eastern Cape. Most of these were demolished or left to fall into ruins by the apartheid 

government during the period of forced removals, in the 1960s and 70s. However, as Xolela Mangcu states, 

“in a longer historical sense Nelson Mandela’s political lineage goes back to a tradition of self-determination 

started by Rubusana.” 

 

Support JSTOR Daily! Join our new membership program on Patreon today. 
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Television 

by Anne Stevenson 

Issue no. 29 (Winter-Spring 1963) 

Hug me, mother of noise.  

Find me a hiding place.  

I am afraid of my voice.  

I do not like my face. 

  

If you enjoyed this poem, why not read  … 

 

https://theparisreview.us17.list-

manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=3f7585fea1&e=d538c8f2e0 
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Mining Wikipedia to unveil emergent interdisciplinary knowledge 

ByDIPC July 15, 2021 0 comments 

Specialisation has necessarily led to the fragmentation of knowledge, creating loosely connected disciplines in 

which discoveries in one area are hardly known in others. This implies that the flow of knowledge is severely 

restricted among disciplines or even among different areas within the same discipline. 

In recent decades, different approaches have been proposed to overcome this gap by means of, for example, 

co-occurrence, semantic models or bibliometric-based systems that use citation information to find related 

items. Still, interdisciplinary research lacks efficient tools for establishing quantitative connections among 

different disciplines (such as science, art and literature). This problem becomes even more important if we 

consider the amount of available knowledge, which is so large as to make it impossible for a human being to 

read or even access it in its entirety. 

Wikipedia is one of the most impressive collective creations: millions of anonymous editors work, in a mostly 

non-coordinated way, to build the greatest source of knowledge that humanity has ever seen. Mining such a 

public knowledge database can reveal surprising relationships among elements belonging to apparently 

distant disciplines. 

Interestingly, in addition to the explicit knowledge contained in Wikipedia articles, there is a vast amount of 

implicit learning that emerges from the underlying dense network of internal links that represent connections 

among people, ideas and works and constitutes a large conceptual network. Internal links refer to those links 

present in the main text of an article that connect relevant elements with other articles within Wikipedia. This 

giant network (~163M connections in the English version) can be converted into a directed graph and has 

actually been used in many studies ranging from computing semantic relatedness to natural language 

processing. 

Now, inspired by these successful approaches and to overcome the lack of quantitative methods in 

interdisciplinary research, Gustavo A. Schwartz proposes 1 a non-supervised method to reveal emergent 

knowledge in Wikipedia using network science. 

Schwartz starts from the publicly available WikiLinksGraphs datasets that contain the network of internal 

links (only those intentionally added by editors in the main text of the articles) for different dumps of 

Wikipedia. The idea is to unveil how two or more elements (concepts, people, works) are related and 

connected among them. Therefore, starting from some selected elements (entries of the Wikipedia he 

calls seeds), a subgraph (universe) is defined by taking the nearest neighbours to each seed(s). 

As a proof of concept, the relationship between the works of Albert Einstein (science) and Pablo Picasso (art) 

at the beginning of the twentieth century is investigated. Was it a coincidence that Picasso developed Cubism 

at approximately the same time that Einstein published his theory of relativity? Were they answering the same 

questions? Were they influenced by the same people/works? 

https://mappingignorance.org/2021/07/15/mining-wikipedia-to-unveil-emergent-interdisciplinary-knowledge/#author
https://mappingignorance.org/2021/07/15/mining-wikipedia-to-unveil-emergent-interdisciplinary-knowledge/?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+MappingIgnorance+%28Mapping+Ignorance%29#comments
https://mappingignorance.org/2021/07/15/mining-wikipedia-to-unveil-emergent-interdisciplinary-knowledge/?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+MappingIgnorance+%28Mapping+Ignorance%29#note-8450-1
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Figure 1 

Therefore, the seeds are ‘Pablo Picasso’, ‘Albert Einstein’and ‘James Joyce’. Although the focus is on the 

Einstein-Picasso relationship, including Joyce allows to compare the relationships among art, science and 

literature, and to perform a deeper comparative analysis. Thus, based on these seeds, a universe was obtained 

containing 78,444 nodes and 3,159,866 edges. Then relatedness is defined and measured. 

Figure 1 shows a visual representation of the universe, which constitutes a knowledge map for the 

relationships among Picasso-, Einstein- and Joyce-related elements. We can clearly observe three well-

defined clusters corresponding to the elements most related to each seed. These clusters also account for the 

three domains to which each of the seeds belongs: art, science and literature. Artistic and literary domains are 

close and very well-connected; much more than any of them with the cluster related to Einstein. On the other 

hand, science-related nodes show a stronger connection with those related to art than with those in the literary 

domain. Schwartz quantifies these structural characteristics. 

The complex networks approach proposed here shows the need to consider interdisciplinary knowledge as a 

whole instead of focusing on local and specific information. Moreover, it highlights 

the emergence of collective knowledge that can arise from individual uncoordinated actions. 

Author: César Tomé López is a science writer and the editor of Mapping Ignorance 

Disclaimer: Parts of this article may be copied verbatim or almost verbatim from the referenced research 

paper. 
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DIPC 

 

Donostia International Physics Center (DIPC) is a singular research center born in 2000 devoted to research at 

the cutting edge in the fields of Condensed Matter Physics and Materials Science. Since its conception DIPC 

has stood for the promotion of excellence in research, which demands a flexible space where creativity is 

stimulated by diversity of perspectives. Its dynamic research community integrates local host scientists and a 

constant flow of international visiting researchers. 

• Website 

• @DIPCehu 
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The Pelican 

by Edith Wharton 

 

 

The Gaiety Girls: Alice Davis, Blanche Massey and Hetty Hamer, 1896 

https://americanliterature.com/author/edith-wharton
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She was very pretty when I first knew her, with the sweet straight nose and short upper lip of the cameo-

brooch divinity, humanized by a dimple that flowered in her cheek whenever anything was said possessing 

the outward attributes of humor without its intrinsic quality. For the dear lady was providentially deficient in 

humor: the least hint of the real thing clouded her lovely eye like the hovering shadow of an algebraic 

problem. 

I don't think nature had meant her to be "intellectual;" but what can a poor thing do, whose husband has died 

of drink when her baby is hardly six months old, and who finds her coral necklace and her grandfather's 

edition of the British Dramatists inadequate to the demands of the creditors? 

Her mother, the celebrated Irene Astarte Pratt, had written a poem in blank verse on "The Fall of Man;" one of 

her aunts was dean of a girls' college; another had translated Euripides--with such a family, the poor child's 

fate was sealed in advance. The only way of paying her husband's debts and keeping the baby clothed was to 

be intellectual; and, after some hesitation as to the form her mental activity was to take, it was unanimously 

decided that she was to give lectures. 

They began by being drawing-room lectures. The first time I saw her she was standing by the piano, against a 

flippant background of Dresden china and photographs, telling a roomful of women preoccupied with their 

spring bonnets all she thought she knew about Greek art. The ladies assembled to hear her had given me to 

understand that she was "doing it for the baby," and this fact, together with the shortness of her upper lip and 

the bewildering co-operation of her dimple, disposed me to listen leniently to her dissertation. Happily, at that 

time Greek art was still, if I may use the phrase, easily handled: it was as simple as walking down a museum- 

gallery lined with pleasant familiar Venuses and Apollos. All the later complications--the archaic and 

archaistic conundrums; the influences of Assyria and Asia Minor; the conflicting attributions and the 

wrangles of the erudite--still slumbered in the bosom of the future "scientific critic." Greek art in those days 

began with Phidias and ended with the Apollo Belvedere; and a child could travel from one to the other 

without danger of losing his way. 

Mrs. Amyot had two fatal gifts: a capacious but inaccurate memory, and an extraordinary fluency of speech. 

There was nothing she did not remember-- wrongly; but her halting facts were swathed in so many layers of 

rhetoric that their infirmities were imperceptible to her friendly critics. Besides, she had been taught Greek by 

the aunt who had translated Euripides; and the mere sound of the [Greek: ais] and [Greek: ois] that she now 

and then not unskilfully let slip (correcting herself, of course, with a start, and indulgently mistranslating the 

phrase), struck awe to the hearts of ladies whose only "accomplishment" was French--if you didn't speak too 

quickly. 

I had then but a momentary glimpse of Mrs. Amyot, but a few months later I came upon her again in the New 

England university town where the celebrated Irene Astarte Pratt lived on the summit of a local Parnassus, 

with lesser muses and college professors respectfully grouped on the lower ledges of the sacred declivity. 

Mrs. Amyot, who, after her husband's death, had returned to the maternal roof (even during her father's 

lifetime the roof had been distinctively maternal), Mrs. Amyot, thanks to her upper lip, her dimple and her 

Greek, was already esconced in a snug hollow of the Parnassian slope. 

After the lecture was over it happened that I walked home with Mrs. Amyot. From the incensed glances of 

two or three learned gentlemen who were hovering on the door-step when we emerged, I inferred that Mrs. 
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Amyot, at that period, did not often walk home alone; but I doubt whether any of my discomfited rivals, 

whatever his claims to favor, was ever treated to so ravishing a mixture of shyness and self-abandonment, of 

sham erudition and real teeth and hair, as it was my privilege to enjoy. Even at the opening of her public 

career Mrs. Amyot had a tender eye for strangers, as possible links with successive centres of culture to which 

in due course the torch of Greek art might be handed on. 

She began by telling me that she had never been so frightened in her life. She knew, of course, how dreadfully 

learned I was, and when, just as she was going to begin, her hostess had whispered to her that I was in the 

room, she had felt ready to sink through the floor. Then (with a flying dimple) she had remembered Emerson's 

line--wasn't it Emerson's?--that beauty is its own excuse for _seeing_, and that had made her feel a little more 

confident, since she was sure that no one _saw_ beauty more vividly than she--as a child she used to sit for 

hours gazing at an Etruscan vase on the bookcase in the library, while her sisters played with their dolls--and 

if _seeing_ beauty was the only excuse one needed for talking about it, why, she was sure I would make 

allowances and not be _too_ critical and sarcastic, especially if, as she thought probable, I had heard of her 

having lost her poor husband, and how she had to do it for the baby. 

Being abundantly assured of my sympathy on these points, she went on to say that she had always wanted so 

much to consult me about her lectures. Of course, one subject wasn't enough (this view of the limitations of 

Greek art as a "subject" gave me a startling idea of the rate at which a successful lecturer might exhaust the 

universe); she must find others; she had not ventured on any as yet, but she had thought of Tennyson--didn't I 

_love_ Tennyson? She _worshipped_ him so that she was sure she could help others to understand him; or 

what did I think of a "course" on Raphael or Michelangelo--or on the heroines of Shakespeare? There were 

some fine steel-engravings of Raphael's Madonnas and of the Sistine ceiling in her mother's library, and she 

had seen Miss Cushman in several Shakespearian _roles_, so that on these subjects also she felt qualified to 

speak with authority. 

When we reached her mother's door she begged me to come in and talk the matter over; she wanted me to see 

the baby--she felt as though I should understand her better if I saw the baby--and the dimple flashed through a 

tear. 

The fear of encountering the author of "The Fall of Man," combined with the opportune recollection of a 

dinner engagement, made me evade this appeal with the promise of returning on the morrow. On the morrow, 

I left too early to redeem my promise; and for several years afterwards I saw no more of Mrs. Amyot. 

My calling at that time took me at irregular intervals from one to another of our larger cities, and as Mrs. 

Amyot was also peripatetic it was inevitable that sooner or later we should cross each other's path. It was 

therefore without surprise that, one snowy afternoon in Boston, I learned from the lady with whom I chanced 

to be lunching that, as soon as the meal was over, I was to be taken to hear Mrs. Amyot lecture. 

"On Greek art?" I suggested. 

"Oh, you've heard her then? No, this is one of the series called 'Homes and Haunts of the Poets.' Last week we 

had Wordsworth and the Lake Poets, to-day we are to have Goethe and Weimar. She is a wonderful creature--

all the women of her family are geniuses. You know, of course, that her mother was Irene Astarte Pratt, who 
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wrote a poem on 'The Fall of Man'; N.P. Willis called her the female Milton of America. One of Mrs. Amyot's 

aunts has translated Eurip--" 

"And is she as pretty as ever?" I irrelevantly interposed. 

My hostess looked shocked. "She is excessively modest and retiring. She says it is actual suffering for her to 

speak in public. You know she only does it for the baby." 

Punctually at the hour appointed, we took our seats in a lecture-hall full of strenuous females in ulsters. Mrs. 

Amyot was evidently a favorite with these austere sisters, for every corner was crowded, and as we entered a 

pale usher with an educated mispronunciation was setting forth to several dejected applicants the 

impossibility of supplying them with seats. 

Our own were happily so near the front that when the curtains at the back of the platform parted, and Mrs. 

Amyot appeared, I was at once able to establish a comparison between the lady placidly dimpling to the 

applause of her public and the shrinking drawing-room orator of my earlier recollections. 

Mrs. Amyot was as pretty as ever, and there was the same curious discrepancy between the freshness of her 

aspect and the stateness of her theme, but something was gone of the blushing unsteadiness with which she 

had fired her first random shots at Greek art. It was not that the shots were less uncertain, but that she now 

had an air of assuming that, for her purpose, the bull's-eye was everywhere, so that there was no need to be 

flustered in taking aim. This assurance had so facilitated the flow of her eloquence that she seemed to be 

performing a trick analogous to that of the conjuror who pulls hundreds of yards of white paper out of his 

mouth. From a large assortment of stock adjectives she chose, with unerring deftness and rapidity, the one 

that taste and discrimination would most surely have rejected, fitting out her subject with a whole wardrobe of 

slop-shop epithets irrelevant in cut and size. To the invaluable knack of not disturbing the association of ideas 

in her audience, she added the gift of what may be called a confidential manner--so that her fluent 

generalizations about Goethe and his place in literature (the lecture was, of course, manufactured out of 

Lewes's book) had the flavor of personal experience, of views sympathetically exchanged with her audience 

on the best way of knitting children's socks, or of putting up preserves for the winter. It was, I am sure, to this 

personal accent--the moral equivalent of her dimple--that Mrs. Amyot owed her prodigious, her irrational 

success. It was her art of transposing second-hand ideas into first-hand emotions that so endeared her to her 

feminine listeners. 

To any one not in search of "documents" Mrs. Amyot's success was hardly of a kind to make her more 

interesting, and my curiosity flagged with the growing conviction that the "suffering" entailed on her by 

public speaking was at most a retrospective pang. I was sure that she had reached the point of measuring and 

enjoying her effects, of deliberately manipulating her public; and there must indeed have been a certain 

exhilaration in attaining results so considerable by means involving so little conscious effort. Mrs. Amyot's art 

was simply an extension of coquetry: she flirted with her audience. 

In this mood of enlightened skepticism I responded but languidly to my hostess's suggestion that I should go 

with her that evening to see Mrs. Amyot. The aunt who had translated Euripides was at home on Saturday 

evenings, and one met "thoughtful" people there, my hostess explained: it was one of the intellectual centres 
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of Boston. My mood remained distinctly resentful of any connection between Mrs. Amyot and intellectuality, 

and I declined to go; but the next day I met Mrs. Amyot in the street. 

She stopped me reproachfully. She had heard I was in Boston; why had I not come last night? She had been 

told that I was at her lecture, and it had frightened her--yes, really, almost as much as years ago in Hillbridge. 

She never _could_ get over that stupid shyness, and the whole business was as distasteful to her as ever; but 

what could she do? There was the baby-- he was a big boy now, and boys were _so_ expensive! But did I 

really think she had improved the least little bit? And why wouldn't I come home with her now, and see the 

boy, and tell her frankly what I had thought of the lecture? She had plenty of flattery--people were _so_ kind, 

and every one knew that she did it for the baby--but what she felt the need of was criticism, severe, 

discriminating criticism like mine--oh, she knew that I was dreadfully discriminating! 

I went home with her and saw the boy. In the early heat of her Tennyson- worship Mrs. Amyot had christened 

him Lancelot, and he looked it. Perhaps, however, it was his black velvet dress and the exasperating length of 

his yellow curls, together with the fact of his having been taught to recite Browning to visitors, that raised to 

fever-heat the itching of my palms in his Infant-Samuel-like presence. I have since had reason to think that he 

would have preferred to be called Billy, and to hunt cats with the other boys in the block: his curls and his 

poetry were simply another outlet for Mrs. Amyot's irrepressible coquetry. 

But if Lancelot was not genuine, his mother's love for him was. It justified everything--the lectures _were_ for 

the baby, after all. I had not been ten minutes in the room before I was pledged to help Mrs. Amyot carry out 

her triumphant fraud. If she wanted to lecture on Plato she should--Plato must take his chance like the rest of 

us! There was no use, of course, in being "discriminating." I preserved sufficient reason to avoid that pitfall, 

but I suggested "subjects" and made lists of books for her with a fatuity that became more obvious as time 

attenuated the remembrance of her smile; I even remember thinking that some men might have cut the knot 

by marrying her, but I handed over Plato as a hostage and escaped by the afternoon train. 

The next time I saw her was in New York, when she had become so fashionable that it was a part of the whole 

duty of woman to be seen at her lectures. The lady who suggested that of course I ought to go and hear Mrs. 

Amyot, was not very clear about anything except that she was perfectly lovely, and had had a horrid husband, 

and was doing it to support her boy. The subject of the discourse (I think it was on Ruskin) was clearly of 

minor importance, not only to my friend, but to the throng of well-dressed and absent-minded ladies who 

rustled in late, dropped their muffs and pocket-books, and undisguisedly lost themselves in the study of each 

other's apparel. They received Mrs. Amyot with warmth, but she evidently represented a social obligation like 

going to church, rather than any more personal interest; in fact, I suspect that every one of the ladies would 

have remained away, had they been sure that none of the others were coming. 

Whether Mrs. Amyot was disheartened by the lack of sympathy between herself and her hearers, or whether 

the sport of arousing it had become a task, she certainly imparted her platitudes with less convincing warmth 

than of old. Her voice had the same confidential inflections, but it was like a voice reproduced by a 

gramophone: the real woman seemed far away. She had grown stouter without losing her dewy freshness, and 

her smart gown might have been taken to show either the potentialities of a settled income, or a politic 

concession to the taste of her hearers. As I listened I reproached myself for ever having suspected her of self-

deception in saying that she took no pleasure in her work. I was sure now that she did it only for Lancelot, and 
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judging from the size of her audience and the price of the tickets I concluded that Lancelot must be receiving 

a liberal education. 

I was living in New York that winter, and in the rotation of dinners I found myself one evening at Mrs. 

Amyot's side. The dimple came out at my greeting as punctually as a cuckoo in a Swiss clock, and I detected 

the same automatic quality in the tone in which she made her usual pretty demand for advice. She was like a 

musical-box charged with popular airs. They succeeded one another with breathless rapidity, but there was a 

moment after each when the cylinders scraped and whizzed. 

Mrs. Amyot, as I found when I called on her, was living in a sunny flat, with a sitting-room full of flowers 

and a tea-table that had the air of expecting visitors. She owned that she had been ridiculously successful. It 

was delightful, of course, on Lancelot's account. Lancelot had been sent to the best school in the country, and 

if things went well and people didn't tire of his silly mother he was to go to Harvard afterwards. During the 

next two or three years Mrs. Amyot kept her flat in New York, and radiated art and literature upon the 

suburbs. I saw her now and then, always stouter, better dressed, more successful and more automatic: she had 

become a lecturing-machine. 

I went abroad for a year or two and when I came back she had disappeared. I asked several people about her, 

but life had closed over her. She had been last heard of as lecturing--still lecturing--but no one seemed to 

know when or where. 

It was in Boston that I found her at last, forlornly swaying to the oscillations of an overhead strap in a 

crowded trolley-car. Her face had so changed that I lost myself in a startled reckoning of the time that had 

elapsed since our parting. She spoke to me shyly, as though aware of my hurried calculation, and conscious 

that in five years she ought not to have altered so much as to upset my notion of time. Then she seemed to set 

it down to her dress, for she nervously gathered her cloak over a gown that asked only to be concealed, and 

shrank into a seat behind the line of prehensile bipeds blocking the aisle of the car. 

It was perhaps because she so obviously avoided me that I felt for the first time that I might be of use to her; 

and when she left the car I made no excuse for following her. 

She said nothing of needing advice and did not ask me to walk home with her, concealing, as we talked, her 

transparent preoccupations under the guise of a sudden interest in all I had been doing since she had last seen 

me. Of what concerned her, I learned only that Lancelot was well and that for the present she was not 

lecturing--she was tired and her doctor had ordered her to rest. On the doorstep of a shabby house she paused 

and held out her hand. She had been so glad to see me and perhaps if I were in Boston again--the tired dimple, 

as it were, bowed me out and closed the door on the conclusion of the phrase. 

Two or three weeks later, at my club in New York, I found a letter from her. In it she owned that she was 

troubled, that of late she had been unsuccessful, and that, if I chanced to be coming back to Boston, and could 

spare her a little of that invaluable advice which--. A few days later the advice was at her disposal. She told 

me frankly what had happened. Her public had grown tired of her. She had seen it coming on for some time, 

and was shrewd enough in detecting the causes. She had more rivals than formerly--younger women, she 

admitted, with a smile that could still afford to be generous--and then her audiences had grown more critical 

and consequently more exacting. Lecturing--as she understood it-- used to be simple enough. You chose your 
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topic--Raphael, Shakespeare, Gothic Architecture, or some such big familiar "subject"--and read up about it 

for a week or so at the Athenaeum or the Astor Library, and then told your audience what you had read. Now, 

it appeared, that simple process was no longer adequate. People had tired of familiar "subjects"; it was the 

fashion to be interested in things that one hadn't always known about--natural selection, animal magnetism, 

sociology and comparative folk-lore; while, in literature, the demand had become equally difficult to meet, 

since Matthew Arnold had introduced the habit of studying the "influence" of one author on another. She had 

tried lecturing on influences, and had done very well as long as the public was satisfied with the tracing of 

such obvious influences as that of Turner on Ruskin, of Schiller on Goethe, of Shakespeare on English 

literature; but such investigations had soon lost all charm for her too-sophisticated audiences, who now 

demanded either that the influence or the influenced should be quite unknown, or that there should be no 

perceptible connection between the two. The zest of the performance lay in the measure of ingenuity with 

which the lecturer established a relation between two people who had probably never heard of each other, 

much less read each other's works. A pretty Miss Williams with red hair had, for instance, been lecturing with 

great success on the influence of the Rosicrucians upon the poetry of Keats, while somebody else had given a 

"course" on the influence of St. Thomas Aquinas upon Professor Huxley. 

Mrs. Amyot, warmed by my participation in her distress, went on to say that the growing demand for 

evolution was what most troubled her. Her grandfather had been a pillar of the Presbyterian ministry, and the 

idea of her lecturing on Darwin or Herbert Spencer was deeply shocking to her mother and aunts. In one sense 

the family had staked its literary as well as its spiritual hopes on the literal inspiration of Genesis: what 

became of "The Fall of Man" in the light of modern exegesis? 

The upshot of it was that she had ceased to lecture because she could no longer sell tickets enough to pay for 

the hire of a lecture-hall; and as for the managers, they wouldn't look at her. She had tried her luck all through 

the Eastern States and as far south as Washington; but it was of no use, and unless she could get hold of some 

new subjects--or, better still, of some new audiences--she must simply go out of the business. That would 

mean the failure of all she had worked for, since Lancelot would have to leave Harvard. She paused, and wept 

some of the unbecoming tears that spring from real grief. Lancelot, it appeared, was to be a genius. He had 

passed his opening examinations brilliantly; he had "literary gifts"; he had written beautiful poetry, much of 

which his mother had copied out, in reverentially slanting characters, in a velvet-bound volume which she 

drew from a locked drawer. 

Lancelot's verse struck me as nothing more alarming than growing-pains; but it was not to learn this that she 

had summoned me. What she wanted was to be assured that he was worth working for, an assurance which I 

managed to convey by the simple stratagem of remarking that the poems reminded me of Swinburne--and so 

they did, as well as of Browning, Tennyson, Rossetti, and all the other poets who supply young authors with 

original inspirations. 

This point being established, it remained to be decided by what means his mother was, in the French phrase, 

to pay herself the luxury of a poet. It was clear that this indulgence could be bought only with counterfeit 

coin, and that the one way of helping Mrs. Amyot was to become a party to the circulation of such currency. 

My fetish of intellectual integrity went down like a ninepin before the appeal of a woman no longer young 

and distinctly foolish, but full of those dear contradictions and irrelevancies that will always make flesh and 

blood prevail against a syllogism. When I took leave of Mrs. Amyot I had promised her a dozen letters to 
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Western universities and had half pledged myself to sketch out a lecture on the reconciliation of science and 

religion. 

In the West she achieved a success which for a year or more embittered my perusal of the morning papers. 

The fascination that lures the murderer back to the scene of his crime drew my eye to every paragraph 

celebrating Mrs. Amyot's last brilliant lecture on the influence of something upon somebody; and her own 

letters--she overwhelmed me with them--spared me no detail of the entertainment given in her honor by the 

Palimpsest Club of Omaha or of her reception at the University of Leadville. The college professors were 

especially kind: she assured me that she had never before met with such discriminating sympathy. I winced at 

the adjective, which cast a sudden light on the vast machinery of fraud that I had set in motion. All over my 

native land, men of hitherto unblemished integrity were conniving with me in urging their friends to go and 

hear Mrs. Amyot lecture on the reconciliation of science and religion! My only hope was that, somewhere 

among the number of my accomplices, Mrs. Amyot might find one who would marry her in the defense of his 

convictions. 

None, apparently, resorted to such heroic measures; for about two years later I was startled by the 

announcement that Mrs. Amyot was lecturing in Trenton, New Jersey, on modern theosophy in the light of 

the Vedas. The following week she was at Newark, discussing Schopenhauer in the light of recent 

psychology. The week after that I was on the deck of an ocean steamer, reconsidering my share in Mrs. 

Amyot's triumphs with the impartiality with which one views an episode that is being left behind at the rate of 

twenty knots an hour. After all, I had been helping a mother to educate her son. 

The next ten years of my life were spent in Europe, and when I came home the recollection of Mrs. Amyot 

had become as inoffensive as one of those pathetic ghosts who are said to strive in vain to make themselves 

visible to the living. I did not even notice the fact that I no longer heard her spoken of; she had dropped like a 

dead leaf from the bough of memory. 

A year or two after my return I was condemned to one of the worst punishments a worker can undergo--an 

enforced holiday. The doctors who pronounced the inhuman sentence decreed that it should be worked out in 

the South, and for a whole winter I carried my cough, my thermometer and my idleness from one fashionable 

orange-grove to another. In the vast and melancholy sea of my disoccupation I clutched like a drowning man 

at any human driftwood within reach. I took a critical and depreciatory interest in the coughs, the 

thermometers and the idleness of my fellow-sufferers; but to the healthy, the occupied, the transient I clung 

with undiscriminating enthusiasm. 

In no other way can I explain, as I look back on it, the importance I attached to the leisurely confidences of a 

new arrival with a brown beard who, tilted back at my side on a hotel veranda hung with roses, imparted to 

me one afternoon the simple annals of his past. There was nothing in the tale to kindle the most inflammable 

imagination, and though the man had a pleasant frank face and a voice differing agreeably from the shrill 

inflections of our fellow-lodgers, it is probable that under different conditions his discursive history of 

successful business ventures in a Western city would have affected me somewhat in the manner of a lullaby. 

Even at the tune I was not sure I liked his agreeable voice: it had a self-importance out of keeping with the 

humdrum nature of his story, as though a breeze engaged in shaking out a table-cloth should have fancied 

itself inflating a banner. But this criticism may have been a mere mark of my own fastidiousness, for the man 
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seemed a simple fellow, satisfied with his middling fortunes, and already (he was not much past thirty) deep-

sunk in conjugal content. 

He had just started on an anecdote connected with the cutting of his eldest boy's teeth, when a lady I knew, 

returning from her late drive, paused before us for a moment in the twilight, with the smile which is the 

feminine equivalent of beads to savages. 

"Won't you take a ticket?" she said sweetly. 

Of course I would take a ticket--but for what? I ventured to inquire. 

"Oh, that's _so_ good of you--for the lecture this evening. You needn't go, you know; we're none of us going; 

most of us have been through it already at Aiken and at Saint Augustine and at Palm Beach. I've given away 

my tickets to some new people who've just come from the North, and some of us are going to send our maids, 

just to fill up the room." 

"And may I ask to whom you are going to pay this delicate attention?" 

"Oh, I thought you knew--to poor Mrs. Amyot. She's been lecturing all over the South this winter; she's 

simply _haunted_ me ever since I left New York--and we had six weeks of her at Bar Harbor last summer! 

One has to take tickets, you know, because she's a widow and does it for her son--to pay for his education. 

She's so plucky and nice about it, and talks about him in such a touching unaffected way, that everybody is 

sorry for her, and we all simply ruin ourselves in tickets. I do hope that boy's nearly educated!" 

"Mrs. Amyot? Mrs. Amyot?" I repeated. "Is she _still_ educating her son?" 

"Oh, do you know about her? Has she been at it long? There's some comfort in that, for I suppose when the 

boy's provided for the poor thing will be able to take a rest--and give us one!" 

She laughed and held out her hand. 

"Here's your ticket. Did you say _tickets_--two? Oh, thanks. Of course you needn't go." 

"But I mean to go. Mrs. Amyot is an old friend of mine." 

"Do you really? That's awfully good of you. Perhaps I'll go too if I can persuade Charlie and the others to 

come. And I wonder"--in a well-directed aside--"if your friend--?" 

I telegraphed her under cover of the dusk that my friend was of too recent standing to be drawn into her 

charitable toils, and she masked her mistake under a rattle of friendly adjurations not to be late, and to be sure 

to keep a seat for her, as she had quite made up her mind to go even if Charlie and the others wouldn't. 
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The flutter of her skirts subsided in the distance, and my neighbor, who had half turned away to light a cigar, 

made no effort to reopen the conversation. At length, fearing he might have overheard the allusion to himself, 

I ventured to ask if he were going to the lecture that evening. 

"Much obliged--I have a ticket," he said abruptly. 

This struck me as in such bad taste that I made no answer; and it was he who spoke next. 

"Did I understand you to say that you were an old friend of Mrs. Amyot's?" 

"I think I may claim to be, if it is the same Mrs. Amyot I had the pleasure of knowing many years ago. My 

Mrs. Amyot used to lecture too--" 

"To pay for her son's education?" 

"I believe so." 

"Well--see you later." 

He got up and walked into the house. 

In the hotel drawing-room that evening there was but a meagre sprinkling of guests, among whom I saw my 

brown-bearded friend sitting alone on a sofa, with his head against the wall. It could not have been curiosity 

to see Mrs. Amyot that had impelled him to attend the performance, for it would have been impossible for 

him, without changing his place, to command the improvised platform at the end of the room. When I looked 

at him he seemed lost in contemplation of the chandelier. 

The lady from whom I had bought my tickets fluttered in late, unattended by Charlie and the others, and 

assuring me that she would _scream_ if we had the lecture on Ibsen--she had heard it three times already that 

winter. A glance at the programme reassured her: it informed us (in the lecturer's own slanting hand) that Mrs. 

Amyot was to lecture on the Cosmogony. 

After a long pause, during which the small audience coughed and moved its chairs and showed signs of 

regretting that it had come, the door opened, and Mrs. Amyot stepped upon the platform. Ah, poor lady! 

Some one said "Hush!", the coughing and chair-shifting subsided, and she began. 

It was like looking at one's self early in the morning in a cracked mirror. I had no idea I had grown so old. As 

for Lancelot, he must have a beard. A beard? The word struck me, and without knowing why I glanced across 

the room at my bearded friend on the sofa. Oddly enough he was looking at me, with a half-defiant, half-

sullen expression; and as our glances crossed, and his fell, the conviction came to me that _he was Lancelot_. 
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I don't remember a word of the lecture; and yet there were enough of them to have filled a good-sized 

dictionary. The stream of Mrs. Amyot's eloquence had become a flood: one had the despairing sense that she 

had sprung a leak, and that until the plumber came there was nothing to be done about it. 

The plumber came at length, in the shape of a clock striking ten; my companion, with a sigh of relief, drifted 

away in search of Charlie and the others; the audience scattered with the precipitation of people who had 

discharged a duty; and, without surprise, I found the brown-bearded stranger at my elbow. 

We stood alone in the bare-floored room, under the flaring chandelier. 

"I think you told me this afternoon that you were an old friend of Mrs. Amyot's?" he began awkwardly. 

I assented. 

"Will you come in and see her?" 

"Now? I shall be very glad to, if--" 

"She's ready; she's expecting you," he interposed. 

He offered no further explanation, and I followed him in silence. He led me down the long corridor, and 

pushed open the door of a sitting-room. 

"Mother," he said, closing the door after we had entered, "here's the gentleman who says he used to know 

you." 

Mrs. Amyot, who sat in an easy-chair stirring a cup of bouillon, looked up with a start. She had evidently not 

seen me in the audience, and her son's description had failed to convey my identity. I saw a frightened look in 

her eyes; then, like a frost flower on a window-pane, the dimple expanded on her wrinkled cheek, and she 

held out her hand. 

"I'm so glad," she said, "so glad!" 

She turned to her son, who stood watching us. "You must have told Lancelot all about me--you've known me 

so long!" 

"I haven't had time to talk to your son--since I knew he was your son," I explained. 

Her brow cleared. "Then you haven't had time to say anything very dreadful?" she said with a laugh. 

"It is he who has been saying dreadful things," I returned, trying to fall in with her tone. 
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I saw my mistake. "What things?" she faltered. 

"Making me feel how old I am by telling me about his children." 

"My grandchildren!" she exclaimed with a blush. 

"Well, if you choose to put it so." 

She laughed again, vaguely, and was silent. I hesitated a moment and then put out my hand. 

"I see you are tired. I shouldn't have ventured to come in at this hour if your son--" 

The son stepped between us. "Yes, I asked him to come," he said to his mother, in his clear self-assertive 

voice. "_I_ haven't told him anything yet; but you've got to--now. That's what I brought him for." 

His mother straightened herself, but I saw her eye waver. 

"Lancelot--" she began. 

"Mr. Amyot," I said, turning to the young man, "if your mother will let me come back to-morrow, I shall be 

very glad--" 

He struck his hand hard against the table on which he was leaning. 

"No, sir! It won't take long, but it's got to be said now." 

He moved nearer to his mother, and I saw his lip twitch under his beard. After all, he was younger and less 

sure of himself than I had fancied. 

"See here, mother," he went on, "there's something here that's got to be cleared up, and as you say this 

gentleman is an old friend of yours it had better be cleared up in his presence. Maybe he can help explain it--

and if he can't, it's got to be explained to _him."_ 

Mrs. Amyot's lips moved, but she made no sound. She glanced at me helplessly and sat down. My early 

inclination to thrash Lancelot was beginning to reassert itself. I took up my hat and moved toward the door. 

"Mrs. Amyot is under no obligation to explain anything whatever to me," I said curtly. 

"Well! She's under an obligation to me, then--to explain something in your presence." He turned to her again. 

"Do you know what the people in this hotel are saying? Do you know what he thinks--what they all think? 

That you're doing this lecturing to support me--to pay for my education! They say you go round telling them 

so. That's what they buy the tickets for-- they do it out of charity. Ask him if it isn't what they say--ask him if 
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they weren't joking about it on the piazza before dinner. The others think I'm a little boy, but he's known you 

for years, and he must have known how old I was. _He_ must have known it wasn't to pay for my education!" 

He stood before her with his hands clenched, the veins beating in his temples. She had grown very pale, and 

her cheeks looked hollow. When she spoke her voice had an odd click in it. 

"If--if these ladies and gentlemen have been coming to my lectures out of charity, I see nothing to be ashamed 

of in that--" she faltered. 

"If they've been coming out of charity to _me_," he retorted, "don't you see you've been making me a party to 

a fraud? Isn't there any shame in that?" His forehead reddened. "Mother! Can't you see the shame of letting 

people think I was a d--beat, who sponged on you for my keep? Let alone making us both the laughing-stock 

of every place you go to!" 

"I never did that, Lancelot!" 

"Did what?" 

"Made you a laughing-stock--" 

He stepped close to her and caught her wrist. 

"Will you look me in the face and swear you never told people you were doing this lecturing business to 

support me?" 

There was a long silence. He dropped her wrist and she lifted a limp handkerchief to her frightened eyes. "I 

did do it--to support you--to educate you"--she sobbed. 

"We're not talking about what you did when I was a boy. Everybody who knows me knows I've been a 

grateful son. Have I ever taken a penny from you since I left college ten years ago?" 

"I never said you had! How can you accuse your mother of such wickedness, Lancelot?" 

"Have you never told anybody in this hotel--or anywhere else in the last ten years--that you were lecturing to 

support me? Answer me that!" 

"How can you," she wept, "before a stranger?" 

"Haven't you said such things about _me_ to strangers?" he retorted. 

"Lancelot!" 
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"Well--answer me, then. Say you haven't, mother!" His voice broke unexpectedly and he took her hand with a 

gentler touch. "I'll believe anything you tell me," he said almost humbly. 

She mistook his tone and raised her head with a rash clutch at dignity. 

"I think you'd better ask this gentleman to excuse you first." 

"No, by God, I won't!" he cried. "This gentleman says he knows all about you and I mean him to know all 

about me too. I don't mean that he or anybody else under this roof shall go on thinking for another twenty-

four hours that a cent of their money has ever gone into my pockets since I was old enough to shift for myself. 

And he sha'n't leave this room till you've made that clear to him." 

He stepped back as he spoke and put his shoulders against the door. 

"My dear young gentleman," I said politely, "I shall leave this room exactly when I see fit to do so--and that is 

now. I have already told you that Mrs. Amyot owes me no explanation of her conduct." 

"But I owe you an explanation of mine--you and every one who has bought a single one of her lecture tickets. 

Do you suppose a man who's been through what I went through while that woman was talking to you in the 

porch before dinner is going to hold his tongue, and not attempt to justify himself? No decent man is going to 

sit down under that sort of thing. It's enough to ruin his character. If you're my mother's friend, you owe it to 

me to hear what I've got to say." 

He pulled out his handkerchief and wiped his forehead. 

"Good God, mother!" he burst out suddenly, "what did you do it for? Haven't you had everything you wanted 

ever since I was able to pay for it? Haven't I paid you back every cent you spent on me when I was in college? 

Have I ever gone back on you since I was big enough to work?" He turned to me with a laugh. "I thought she 

did it to amuse herself--and because there was such a demand for her lectures. _Such a demand!_ That's what 

she always told me. When we asked her to come out and spend this winter with us in Minneapolis, she wrote 

back that she couldn't because she had engagements all through the south, and her manager wouldn't let her 

off. That's the reason why I came all the way on here to see her. We thought she was the most popular lecturer 

in the United States, my wife and I did! We were awfully proud of it too, I can tell you." He dropped into a 

chair, still laughing. 

"How can you, Lancelot, how can you!" His mother, forgetful of my presence, was clinging to him with 

tentative caresses. "When you didn't need the money any longer I spent it all on the children--you know I 

did." 

"Yes, on lace christening dresses and life-size rocking-horses with real manes! The kind of thing children 

can't do without." 

"Oh, Lancelot, Lancelot--I loved them so! How can you believe such falsehoods about me?" 
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"What falsehoods about you?" 

"That I ever told anybody such dreadful things?" 

He put her back gently, keeping his eyes on hers. "Did you never tell anybody in this house that you were 

lecturing to support your son?" 

Her hands dropped from his shoulders and she flashed round on me in sudden anger. 

"I know what I think of people who call themselves friends and who come between a mother and her son!" 

"Oh, mother, mother!" he groaned. 

I went up to him and laid my hand on his shoulder. 

"My dear man," I said, "don't you see the uselessness of prolonging this?" 

"Yes, I do," he answered abruptly; and before I could forestall his movement he rose and walked out of the 

room. 

There was a long silence, measured by the lessening reverberations of his footsteps down the wooden floor of 

the corridor. 

When they ceased I approached Mrs. Amyot, who had sunk into her chair. I held out my hand and she took it 

without a trace of resentment on her ravaged face. 

"I sent his wife a seal-skin jacket at Christmas!" she said, with the tears running down her cheeks. 

The Pelican was featured as The Short Story of the Day on Wed, Aug 11, 2021 

https://americanliterature.com/author/edith-wharton/short-story/the-pelican 

  

https://americanliterature.com/short-story-of-the-day
https://americanliterature.com/author/edith-wharton/short-story/the-pelican
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Giant Waikato penguin: Schoolkids discover new species 

Scientists compared the fossil to digital versions of the bones 

 
 

The Kawhia giant penguin Kairuku waewaeroa 

• Credit and Larger Version 

 

 

A giant fossilized penguin discovered by New Zealand schoolchildren has been revealed as a new species in 

the Journal of Vertebrate Paleontology. 

Penguins have a fossil record reaching almost as far back as the age of the dinosaurs, with the most ancient to 

date discovered in Aotearoa, the Indigenous Māori name for New Zealand. Fossil penguins from ancient 

Aotearoa are mostly from Otago and Canterbury although important discoveries have recently been made in 

Taranaki and Waikato. 

https://www.nsf.gov/discoveries/disc_images.jsp?cntn_id=303559&org=NSF
https://www.nsf.gov/cgi-bin/good-bye?https://www.tandfonline.com/doi/full/10.1080/02724634.2021.1953047
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A group of children on a school fossil hunting field trip in Kawhia Harbor discovered the bones of the giant 

fossil penguin. 

Researchers at Massey University and the Bruce Museum in Connecticut then analyzed the fossil bones. The 

team used 3D scanning as part of the investigation and compared the fossil to digital versions of the bones. 

3D scanning also meant the team could produce a 3D-printed replica of the fossil for the junior naturalists. 

The penguin fossil was donated by the students to the Waikato Museum. 

The scientists, including Daniel Ksepka of the Bruce Museum, say the fossil is between 27.3 million and 34.6 

million years old, and is from a time when much of the area was underwater. 

The penguin is like the Kairuku giant penguins first described from Otago but has much longer legs, which 

the researchers used to name the penguin "waewaeroa," a Māori word for "long legs." These longer legs 

would have made the penguin much taller than other Kairuku penguins when it walked on land, perhaps 

around 4.6 feet tall, and may have influenced how fast it could swim or how deep it could dive. 

The research was funded in part by the U.S. National Science Foundation. 

--  NSF Public Affairs, Researchnews@nsf.gov 

https://www.nsf.gov/discoveries/disc_summ.jsp?cntn_id=303559&org=NSF&from=news  

https://www.nsf.gov/cgi-bin/good-bye?https://www.massey.ac.nz/about-massey/news/article.cfm?mnarticle_uuid=B207EFF9-DC39-4035-8C51-D08A7C701DEF
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1556615&HistoricalAwards=false
mailto:Researchnews@nsf.gov
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You’ll Never Believe Who Invented Curbside Recycling 

Far from ushering in a zero-waste world, the switch from returnables to recycling provided cover for the 

creation of ever more packaging trash. 

 

Woman recycling glass, Wallingford neighborhood, Seattle, Washington, 1990 

  

via Wikimedia Commons 

By: Livia Gershon  

  

Maine recently became the first state to require companies to pay for the cost of recycling their packaging. 

The new law comes several years after China banned the importation of plastic waste, helping to crash the US 

market for recyclables. But as historian Bartow J. Elmore explains, the debate over companies’ 

https://commons.wikimedia.org/wiki/File:Seattle_-_Woman_recycling_glass,_1990.jpg
https://daily.jstor.org/daily-author/livia-gershon/
https://www.seacoastonline.com/story/news/local/york-weekly/2021/07/20/maine-law-shifts-recycling-costs-packaging-producers/7965386002/
https://www.jstor.org/stable/41720628?mag=youll-never-believe-who-invented-curbside-recycling


Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 575  october  2021 

 

70 

responsibility for their own waste has been going on for decades—and those very corporations helped 

bring us municipal curbside recycling systems that were always pretty dysfunctional. 

At the turn of the twentieth century, Elmore writes, soft-drink and brewing companies sold beverages in glass 

bottles that could be used repeatedly. Customers returned their empties to retail stores, sometimes in exchange 

for the return of a one- or two-cent deposit. While some bottles inevitably got broken, a 1948 study found that 

about 96 percent of soda bottles ended up back at their manufacturers. 

Soda makers followed suit, beginning with the Pepsi-Cola Company’s 1953 introduction of “Super” soft 

drinks, available only in cans. 

After Prohibition, the beer industry became consolidated, with three big companies taking over the market in 

large swaths of the country. These companies had centralized brewing operations, which made it difficult to 

get the bottles back to the right place. So they switched to steel cans. Soda makers followed suit, beginning 

with the Pepsi-Cola Company’s 1953 introduction of “Super” soft drinks, available only in cans. 

Elmore writes that one-way distribution systems helped big beverage companies undercut smaller 

competitors. They also left cans and, eventually, plastic bottles, strewn across the country. State legislators 

responded to the litter problem by proposing laws demanding that containers be returnable. To head off those 

efforts, in the 1950s the beverage industry created the group Keep American Beautiful. KAB ran ads decrying 

litter and organized local cleanup drives, all in the interest of placing the responsibility for properly disposing 

of packaging waste on consumers and municipal garbage systems. 

But efforts to ban nonreturnable containers continued, and in the 1970s the industry tried a new tack. 

Beverage lobbyists asked Congress to devote federal funds to supporting municipal recycling programs 

(joining forces with conservation groups that saw public recycling as part of a broader strategy that also 

included reducing waste). And in 1976, Congress did just that, through the Resource Conservation and 

Recovery Act (RCRA). 

The years that followed brought state-level competitions between mandatory deposit laws, which forced 

manufacturers to take responsibility for packaging waste, and plans for municipal recycling programs. 

Weekly Newsletter 

Get your fix of JSTOR Daily’s best stories in your inbox each Thursday. 

Subscribe
 

Privacy Policy   Contact Us 

You may unsubscribe at any time by clicking on the provided link on any marketing message. 

“Curbside reclamation programs became the alternative to mandatory deposits and returnable bans, a system 

pitched as a fix-all rather than as a complement to additional waste-reduction initiatives,” Elmore writes. 

https://www.jstor.org/stable/41720628?mag=youll-never-believe-who-invented-curbside-recycling
https://daily.jstor.org/youll-never-believe-who-invented-curbside-recycling/?utm_term=You%27ll%20Never%20Believe%20Who%20Invented%20Curbside%20Recycling&utm_campaign=jstordaily_08122021&utm_content=email&utm_source=Act-On+Software&utm_medium=email
https://daily.jstor.org/youll-never-believe-who-invented-curbside-recycling/?utm_term=You%27ll%20Never%20Believe%20Who%20Invented%20Curbside%20Recycling&utm_campaign=jstordaily_08122021&utm_content=email&utm_source=Act-On+Software&utm_medium=email
https://daily.jstor.org/an-archeologists-guide-to-beer-cans/
https://about.jstor.org/privacy/
http://www.jstor.org/contact-us/
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The industry promoted public recycling systems as self-sustaining, since they could make money selling 

recycled materials back to manufacturers. But according to a 1999 study, that revenue covered less than 35 

percent of the programs’ expenses. And most waste still didn’t end up recycled. Far from ushering in a zero-

waste world, curbside recycling provided cover for the creation of ever more packaging, and ever more trash. 

 

Support JSTOR Daily! Join our new membership program on Patreon today. 

 Share Tweet Email Print 

Have a correction or comment about this article? 

Please contact us. 

environmentrecyclingThe Business History Review 

 

Resources 

JSTOR is a digital library for scholars, researchers, and students. JSTOR Daily readers can access the original 

research behind our articles for free on JSTOR. 

The American Beverage Industry and the Development of Curbside Recycling Programs, 1950-2000 

By: Bartow J. Elmore 

The Business History Review, Vol. 86, No. 3 (AUTUMN 2012), pp. 477-501 

The President and Fellows of Harvard College 

 

https://daily.jstor.org/youll-never-believe-who-invented-curbside-

recycling/?utm_term=You%27ll%20Never%20Believe%20Who%20Invented%20Curbside%20Recycling&ut

m_campaign=jstordaily_08122021&utm_content=email&utm_source=Act-

On+Software&utm_medium=email 

https://bit.ly/30jM88p
https://www.facebook.com/dialog/share?app_id=419334385204394&display=popup&href=https%3A%2F%2Fdaily.jstor.org%2Fyoull-never-believe-who-invented-curbside-recycling%2F&redirect_uri=https%3A%2F%2Fdaily.jstor.org%2Fyoull-never-believe-who-invented-curbside-recycling%2F
http://twitter.com/intent/tweet?url=https%3A%2F%2Fdaily.jstor.org%2Fyoull-never-believe-who-invented-curbside-recycling%2F&text=You%E2%80%99ll+Never+Believe+Who+Invented+Curbside+Recycling&via=JSTOR_Daily
mailto:?subject=You%E2%80%99ll%20Never%20Believe%20Who%20Invented%20Curbside%20Recycling&body=Far%20from%20ushering%20in%20a%20zero-waste%20world%2C%20the%20switch%20from%20returnables%20to%20recycling%20provided%20cover%20for%20the%20creation%20of%20ever%20more%20packaging%20trash.%0D%0A%0D%0A%20Read%20More:%20https%3A%2F%2Fdaily.jstor.org%2Fyoull-never-believe-who-invented-curbside-recycling%2F
javascript:window.print()
https://daily.jstor.org/contact-us?%5bfrom_url%5d
https://daily.jstor.org/tag/environment/
https://daily.jstor.org/tag/recycling/
https://daily.jstor.org/pub_tag/the-business-history-review/
https://www.jstor.org/stable/41720628?mag=youll-never-believe-who-invented-curbside-recycling
https://daily.jstor.org/youll-never-believe-who-invented-curbside-recycling/?utm_term=You%27ll%20Never%20Believe%20Who%20Invented%20Curbside%20Recycling&utm_campaign=jstordaily_08122021&utm_content=email&utm_source=Act-On+Software&utm_medium=email
https://daily.jstor.org/youll-never-believe-who-invented-curbside-recycling/?utm_term=You%27ll%20Never%20Believe%20Who%20Invented%20Curbside%20Recycling&utm_campaign=jstordaily_08122021&utm_content=email&utm_source=Act-On+Software&utm_medium=email
https://daily.jstor.org/youll-never-believe-who-invented-curbside-recycling/?utm_term=You%27ll%20Never%20Believe%20Who%20Invented%20Curbside%20Recycling&utm_campaign=jstordaily_08122021&utm_content=email&utm_source=Act-On+Software&utm_medium=email
https://daily.jstor.org/youll-never-believe-who-invented-curbside-recycling/?utm_term=You%27ll%20Never%20Believe%20Who%20Invented%20Curbside%20Recycling&utm_campaign=jstordaily_08122021&utm_content=email&utm_source=Act-On+Software&utm_medium=email
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Can Alzheimer's be tackled by cutting cholesterol in the brain? 

By Nick Lavars 

 

Scientists have uncovered a mechanism that may allow Alzheimer's to be tackled by controlling cholesterol 

levels in the brain 

lightsource/Depositphotos 

One interesting area of Alzheimer's research focuses on the relationship between cholesterol in the brain and 

onset of the disease, with studies suggesting the compound can greatly accelerate the buildup of troublesome 

brain plaques. A new study has expanded our knowledge of this phenomenon by observing it in action in live 

mice, with the scientists even finding they could intervene in cholesterol production to make the plaques all 

but disappear. 

The exact triggers of Alzheimer's disease are unknown, but one of the leading hypotheses is that the abnormal 

buildup of toxic plaques in the brain, called amyloid beta (Aβ) and tau, contribute to onset of the disease. 

https://newatlas.com/author/nick-lavars/
https://depositphotos.com/161944062/stock-photo-dementia-illness-concept.html
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Accumulation of these protein clusters and tangles in and around brain cells impacts cognitive function, and a 

great deal of research into Alzheimer's therefore focuses on how these form and how they might be avoided. 

 

 

In 2018, a study provided evidence that cholesterol in the brain could play a fundamental role in the formation 

of amyloid beta clusters. More specifically, in vitro modeling showed that cholesterol in the membrane lipids 

surrounding the cells in the brain can accelerate the aggregation of amyloid beta molecules by a factor of 20. 

In a new study, a team led by scientists at Scripps Research has leveraged cutting-edge imaging tools to go in 

for a closer look and gather new evidence that amyloid beta buildup is tightly linked with cholesterol in the 

brain. The research reveals the details of a signaling chain that leads to heightened production of the 

problematic proteins, and highlights the important role essential helper cells called astrocytes play in the 

process. 

Using super-resolution microscopy imaging, the scientists studied brain cells in live mice, focusing on the 

cholesterol produced by astrocytes. This showed that the astrocytes are carried to the outer membrane of 

neurons by apoE proteins, where they promote the buildup of cholesterol and other molecules known as lipid 

rafts. Lipid rafts are seen as hubs for other cells to congregate and control key cellular functions. 

Also found in the neuronal membranes is a protein called APP, which produces amyloid beta. As apoE enters 

the area along with its astrocytes and other cargo, APP is put into contact with the lipid rafts, which is where 

and when the production of amyloid beta takes place. This point of contact is therefore key to the overall 

process, and is what the scientists took aim at in their next round of experiments.Aged mice that were 

genetically engineered to overproduce amyloid beta and develop troublesome plaques were used as a model 

for Alzheimer's. The scientists shut down the supply chain by which this type of cholesterol is produced in the 

brain and watched the amyloid beta levels plummet to near normal, and the plaques virtually disappear. The 

intervention had a similar effect on the aggregation of tau. 

 

https://newatlas.com/cholesterol-brain-alzheimers-disease/54520/?itm_source=newatlas&itm_medium=article-body
https://newatlas.com/medical/halting-cholesterol-brain-prevent-buildup-alzheimers-plaques/?utm_source=New+Atlas+Subscribers&utm_campaign=16665f7a1b-EMAIL_CAMPAIGN_2021_08_16_08_06&utm_medium=email&utm_term=0_65b67362bd-16665f7a1b-92970593#gallery:2


Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 575  october  2021 

 

74 

Depletion of cholesterol produced by in astrocyte brain cells (seen on right) leads to a reduction in amyloid 

plaques and phosphorylated Tau (seen on left in orange clusters) in an Alzheimer’s mouse model 

Scott Hansen lab/Scripps Research 

“We showed that cholesterol is acting essentially as a signal in neurons that determines how much Aβ gets 

made – and thus it should be unsurprising that apoE, which carries the cholesterol to neurons, influences 

Alzheimer’s risk,” says study co-senior author Scott Hansen. 

The research sheds yet more light on the relationship between cholesterol and proteins linked to Alzheimer's 

disease, and throws up some interesting possibilities around how its progression could be slowed. The 

sticking point in all of this, however, is that that cholesterol is vital for the brain to function properly. 

“You couldn’t just eliminate cholesterol in neurons, cholesterol is needed to set a proper threshold for both 

Aβ production and normal cognition,” Hansen says. 

The scientists are now exploring how all of this fits in with genetic risks and other underlying factors for 

Alzheimers, including inflammation in the brain. 

“There is the suggestion here of a central mechanism, involving cholesterol, that could help explain why both 

Aβ plaques and inflammation are so prominent in the Alzheimer’s brain,” Hansen says. 

The research was published in the journal Proceedings of the National Academy of Sciences (PNAS). 

Source: Scripps Research 

We recommend 

1. Decreased Serum Lipids in Patients with Probable Alzheimer´s Disease 

Orhan Lepara et al., BJBMS, 2009 

2. Cholesterol and ApoE in Alzheimer’s disease 

Marie-Claude Potier et al., OCL (Oilseeds, Crops, fats & Lipids), 2018 

3. Brain cholesterol in normal and pathological aging 

Tim Vanmierlo et al., OCL (Oilseeds, Crops, fats & Lipids) 

1. Genentech's sBLA for Immunotherapy Tecentriq Accepted by FDA 

https://www.pnas.org/content/118/33/e2102191118
https://www.scripps.edu/news-and-events/press-room/2021/20210813-hansen-amyloid.html
https://www.bjbms.org/ojs/index.php/bjbms/article/view/2809?utm_source=TrendMD&utm_medium=cpc&utm_campaign=BJBMS_TrendMD_1
https://www.sciengine.com/doi/10.1051/ocl/2018038?utm_source=TrendMD&utm_medium=cpc&utm_campaign=OCL_(Oilseeds%252C_Crops%252C_fats_%2526_Lipids)_TrendMD_1
https://www.sciengine.com/doi/10.1051/ocl.2011.0398?utm_source=TrendMD&utm_medium=cpc&utm_campaign=OCL_(Oilseeds%252C_Crops%252C_fats_%2526_Lipids)_TrendMD_1
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Precision Oncology News, 2020 

2. Muscle Health Associated With Symptom Burden, Clinical Outcomes, Survival, in Advanced 

Cancer 

Cardiology Advisor, 2020 

3. VBL Therapeutics, NanoCarrier to Expand Clinical Trial of Ovarian Cancer Drug to Japan 

Precision Oncology News, 2020 

 

Nick Lavars 

Nick has been writing and editing at New Atlas for over six years, where he has covered everything from 

distant space probes to self-driving cars to oddball animal science. He previously spent time at The 

Conversation, Mashable and The Santiago Times, earning a Masters degree in communications from 

Melbourne’s RMIT University along the way. 

 

https://newatlas.com/medical/halting-cholesterol-brain-prevent-buildup-alzheimers-

plaques/?utm_source=New+Atlas+Subscribers&utm_campaign=16665f7a1b-

EMAIL_CAMPAIGN_2021_08_16_08_06&utm_medium=email&utm_term=0_65b67362bd-16665f7a1b-

92970593 

  

https://www.oncologynurseadvisor.com/home/hot-topics/side-effect-management/?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Cardiology_Advisor_TrendMD_1
https://www.oncologynurseadvisor.com/home/hot-topics/side-effect-management/?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Cardiology_Advisor_TrendMD_1
https://www.precisiononcologynews.com/cancer/vbl-therapeutics-nanocarrier-expand-clinical-trial-ovarian-cancer-drug-japan?utm_medium=TrendMD&utm_source=TrendMD&utm_campaign=TMD_PON#.XoZAutNKg8Y
https://newatlas.com/author/nick-lavars/
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Francis van Helmont and the Alphabet of Nature 

By Jé Wilson 

Largely forgotten today in the shadow of his more famous father, the 17th-century Flemish alchemist Francis 

van Helmont influenced and was friends with the likes of Locke, Boyle, and Leibniz. While imprisoned by 

the Inquisition, in between torture sessions, he wrote his Alphabet of Nature on the idea of a universal 

“natural” language. Je Wilson explores. 

 

https://publicdomainreview.org/contributors#je-wilson
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Frontispiece to Jan Baptista van Helmont's The Origin of Medicine (1648), showing the younger Van 

Helmont partially obscured by the elder — Source: Wellcome Library, London (CC-BY 4.0). 

In the frontispiece to his father’s book, The Origin of Medicine, published in 1648, there’s an engraving of a 

young Francis van Helmont. Tucked into a bizarre overlapping portrait, he peeks out at the reader from 

behind his famous father’s head, his right eye entirely obscured by the elder Van Helmont’s left ear. 

Francis’ father was Jan Baptist van Helmont, the Flemish chemist, doctor, and alchemist who is credited with 

founding the study of gases, and who claimed to be the first to use the word “gas” scientifically. After an 

early clash with the Inquisition, which didn’t like some of his nuttier medical ideas, Jan opted to play it safe 

and asked his son Francis to publish the bulk of his writing after his death. Dutifully complying, Francis 

squeezes into the picture. Orbited by the heraldic shields of his ancestors, he cozies up to Dad as if ready to 

take on this intellectual bequest: he will be the Van Helmont, his father’s true heir, for the rest of the 

seventeenth century. 

In some sense, this was accurate. Born in Brussels in 1614 and dying at the end of the century in 1699, 

Francis left his mark on the era — no less a luminary than Gottfried Leibniz wrote his epitaph — but his 

historical influence was slight and he is now largely forgotten. He makes an appearance, here and there, 

thanks mainly to his role in editing his father’s work. As late as 1911, an encyclopedia entry on Jan 

acknowledges that debt, but in mentioning Francis only scoffs at the “wilder confusion” of “mystical 

theosophy and alchemy” in his writings.1 

And yet Francis, in his own day, was a celebrated physician, innovator, diplomat, and religious thinker, who 

was friends with the philosopher John Locke and the chemist Robert Boyle, and about whom Leibniz wrote: 

“If such a man had been born among the Greeks / He would now be numbered among the stars”.2 Leibniz 

actually ghostwrote Francis’ last book, Thoughts on Genesis, while Francis himself contributed to Leibniz’s 

metaphysical idea of the monad.3 Although it’s somewhat hard, after four centuries, to see the younger Van 

Helmont’s “stellar” substance, he was the type of person whose sphere of influence is local and immediate. 

His ideas generated more excitement in person than they did on paper. Friends found his conversation 

inspiring and original, and they admired his moral fiber. One, Henry More, even wept at the thought of his 

“goodness”, saying that Francis van Helmont could “draw moisture from flint”.4 Over the centuries, his 

influence has seeped down without notice, only to surface unexpectedly here and there. His religious ideas 

and translations were, for instance, instrumental in shaping the theologian and mystic Emanuel Swedenborg, 

whose own writing profoundly affected people as various as Emerson, Jung, Balzac, Strindberg, and Henry 

James, Sr.5 

http://wellcomeimages.org/indexplus/image/V0002676.html
https://publicdomainreview.org/essay/francis-van-helmont-and-the-alphabet-of-nature#fn1
https://publicdomainreview.org/essay/francis-van-helmont-and-the-alphabet-of-nature#fn2
https://publicdomainreview.org/essay/francis-van-helmont-and-the-alphabet-of-nature#fn3
https://publicdomainreview.org/essay/francis-van-helmont-and-the-alphabet-of-nature#fn4
https://publicdomainreview.org/essay/the-erotic-dreams-of-emanuel-swedenborg
https://publicdomainreview.org/essay/francis-van-helmont-and-the-alphabet-of-nature#fn5
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Portrait of Francis van Helmont in the style of a classical bust, surrounded by kabbalistic writing — Source: 

Wellcome Library, London (CC-BY 4.0). 

As for Francis’ own intellectual training, he was indebted to his father. He never attended a regular school; 

instead, Jan homeschooled the boy, spoon-feeding him alchemical, scientific, and mystical ideas along with 

his pabulum. (Francis’ baby food actually included a “Tree of Life” herbal supplement distilled from the 

cedars of Lebanon.)6 Jan, a follower of the physician Paracelsus, instilled in his son a reverence for the 

ancient occult Hermetic beliefs, along with those of the Renaissance Neo-Platonists; this meant that Francis 

grew up believing in the idea of one true antique theology inherent to all religions, whose divine teachings 

needed to be recovered. He also learned that man was a complete microcosm of the macrocosmic world, and 

that the only true knowledge came through divinely inspired intuition. At the same time, since such things 

coexisted, Francis was taught to respect an empirical scientific method, meaning that his education blended an 

objective approach to chemistry and medicine with a heavy larding of mysticism. 

Such schooling, directed at a boy who displayed a natural bent toward rebellion, would turn Francis into a 

freethinking misfit, always searching for answers regardless of danger or ridicule. In keeping with his early 

Lebanese cedar dosing, he became a health-conscious vegetarian and teetotaler at a time when such behavior 

was considered oddball to the point of insanity. (He did, in fact, live to the age of eighty-four when the 

average life expectancy was decades younger.) In the autobiographical preface to his father’s work, Francis 

describes how his relatives looked down on him for his strange ways and thought he would “at length become 

mad”: 

[F]or the preservation of my health, and increasing of my strength, I lived soberly for many Years together, I 

also abstained from fleshes, like as also from Fishes, Wine, and Ale or Beer; and that so far, that I incurred 

the contempt and disdain of my kindred, who upbraided me as I conjecture, from a good zeal: What unwonted 

thing doth he again begin?7 

His unwonted leanings persisted all his life. A Christian kabbalist, Francis published translations of 

kabbalistic writings — the most comprehensive collection of the time. His interest in the Jewish kabbalah, 

which had acquired its enclave of Christian adherents during the Renaissance, stemmed from his desire to find 

a common ancient (ancient Christian, of course) source for all religions. It was an unorthodox pursuit, but he 

was, in general, devoted to unconventional and often liberal ideas: he translated a book advocating the reform 

of prisons, published writings that promoted religious tolerance, briefly became a Quaker, and established a 

short-lived work commune in Germany. Meanwhile, he kept busy as a political, economic, and medical 

advisor to princes, princesses, and other nobility — finding time between his doctoring and diplomacy to 

devise a mechanical cure for scoliosis, design a new kind of spinning wheel and a more efficient 

wheelbarrow, learn carpentry and weaving, and invent running shoes with springs. He also figured out how to 

temporarily preserve the corpse of his good friend Anne Conway (he pickled her in wine inside a lead coffin 

with a glass window) until her husband could return home from abroad and gaze at her features one last time.8 

One of Francis’ more fascinating areas of study is a peculiar book he wrote on the subject of Hebrew. He 

formed his ideas about the language while being held and tortured by the Inquisition for a year and a half. In 

1661, before he had published anything at all, the Catholic Church arrested and charged him with “judaizing” 

or of being a Jew, a catch-all charge in the seventeenth century that, in Francis’ case, appeared to mean “you 

have liberal ideas”.9 They were right about that — though, ironically, he would far rather have converted the 

http://wellcomeimages.org/indexplus/image/L0005946.html
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Jews to Christianity than become a Jew himself — and he had every reason to expect he might be burned at 

the stake. Regardless, he took his imprisonment in stride, and between trips to the torture chamber he 

conceived his theory of language.10 Usually referred to as the Alphabet of Nature, the small book outlines 

Francis’ concept of Hebrew and his scheme for teaching deaf-mutes to speak it. The frontispiece to the book 

shows Francis sitting at a table in his cell in Rome; facing a mirror, he is scientifically measuring his lips with 

a pair of calipers. 

 

Frontispiece to Francis van Helmont's Alphabeti vere Naturalis Hebraici (1667) — Source: Wellcome 

Library, London (CC-BY 4.0). 

The theory he propounds is that the ancient and therefore uncorrupted Hebrew characters are actually 

diagrams illustrating how the lips and tongue should be positioned when uttering the sounds they make. A 

series of woodcuts in the book show cross sections of heads in profile with the speech organs exposed to 

https://publicdomainreview.org/essay/francis-van-helmont-and-the-alphabet-of-nature#fn10
http://wellcomeimages.org/indexplus/image/L0004137.html


Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 575  october  2021 

 

81 

reveal how they are shaped exactly like Hebrew letters. This resemblance — a kind of pronunciation guide — 

means that people who are deaf can easily learn to sound out Hebrew because the tools for speaking it are 

innate, rooted in the very bones and muscles of our bodies; our organs for speech match this wholly (and of 

course holy) “natural” language. Francis van Helmont, a whimsical proto Noam Chomsky, believed not that 

we are born with a mental template or apparatus for learning grammar but that we are born with the shape of 

the Hebrew characters literally written (or at least easily writable) in our mouths and throats. 

 

One of 36 instructional woodcuts featured in Francis van Helmont's Alphabeti vere Naturalis Hebraici (1667) 

— Source: Wellcome Library, London (CC-BY 4.0). 

http://wellcomeimages.org/indexplus/image/L0004139.html
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Though his theory was eccentric, Francis’ preoccupation with the idea of a natural language formed part of a 

long historical debate, still active in the seventeenth century, over whether language was natural or artificial. 

Since antiquity, two schools of thought had grown up around the question, with some believing that language 

was made of random symbols — a view Aristotle held — and some thinking words and letters accurately 

represented nature, an idea Plato was drawn to but which he ultimately found impractical and 

unlikely.11 Despite Plato’s misgivings, Neoplatonists and alchemists of later centuries embraced the idea of a 

purely natural language that had an innate connection to reality, as did Jewish and Christian kabbalists. For 

Francis van Helmont and those who thought like him, the abstract signs of language, especially the divine 

language of Hebrew, were firmly concrete. Words, letters, and symbols carried an innate power that not only 

corresponded intrinsically to the things they represented but could also reveal the invisible spiritual truths and 

secret symmetries of the universe.12 

As for ancient Hebrew, it was of course the most natural language since it was the one God had specially 

given to Man, something you believed if you were similar to Francis, though this idea was of course hotly 

debated among philosophers and Christians, as were other related points about language.13 Do thoughts 

precede words or is language the prerequisite for thinking? Do things in the world exist before they are 

named? Which came first, the chicken or the word “chicken”? Francis would have said that the word came 

first. God had the word, and then made the chicken that corresponded to it; as each animal was created, it 

stepped into an already existing word-coat that perfectly expressed its essence. Adam, who later in Genesis 

names the animals, is therefore (from Francis’ perspective) being divinely inspired to name the animals with 

their real names, and not with randomly invented words. Given Francis’ belief that all true knowledge is 

latent in our microcosmic bodies — accessible through divine revelation — it is not surprising that his model 

of language imagines the Hebrew characters as being almost engraved inside us, physically wedded to our 

mouths. 

Taken to its limit, however, this faith in intuition and the innateness of knowledge could become dangerously 

democratic at a time when hierarchies were strictly enforced. Martin Luther, after all, founded Protestantism 

on such egalitarian bedrock: that any reader of the Bible had direct access to God. Even though Christian 

kabbalists thought their pursuits wholly in keeping with religiosity — “there is no department of knowledge 

that gives us more certainty of Christ’s divinity than magic and cabala” wrote Giovanni Pico della Mirandola 

in 1486 — the Church begged to differ.14 Although tolerant to some extent, it considered the occult 

problematic, and to believe too strongly in the power of words could lead to trouble. For the Church, the idea 

that words could conjure, or that they held the means to some deep well of unsanctioned knowledge, 

undermined ecclesiastical authority. And if God wasn’t officially involved, then the supernatural force at 

work must be demonic. 

Had they known about it, his jailors would have considered Francis’ incipient work on language heretical. But 

long before it was published, they were already trying to condemn him for his unconventional behavior. 

Being tolerant and ecumenical at a time when Christian sects were killing each other on a daily basis, Francis 

was not popular with either Catholics or Protestants, and was in fact almost killed by a mob of Lutherans for 

trying to encourage compromise.15 His own description of himself in the preface to his father’s work might 

give an idea of what people didn’t like. Here, he says, is what is being said about him: 
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One of many depictions by Robert Fludd of man as a microcosm of the universe, title page from his Utriusque 

cosmi maioris scilicet et minoris metaphysica, physica atque technica historia (1624) — Source. 

https://commons.wikimedia.org/wiki/File:Houghton_EC_F6707_B638p_v.1_-_Robert_Fludd,_Utriusque_Cosmi.jpg


Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 575  october  2021 

 

84 

 [H]e is no where seen except in the company of most unconstant, strange, and uncouth persons, of 

whatsoever profession and employment; he will also incur a misfortune, for he knows not how to dissemble, 

he spareth none, neither great nor small, when he discerns that which is unjust.16 

Others were right to think he’d get in trouble. His interest in justice, reform, and plain speaking did not endear 

him to the Catholic Church. Shortly before he was arrested, he made himself unpopular by working for a 

German prince who had asked him for advice on how to boost a region still economically depressed from the 

Thirty Years’ War. Francis suggested farming and skilled work for peasants and the “sons of citizens” 

alike.17 The result was a collection of workshops whose students included gentlemen and at which everyone 

learned how to weave, cook, cobble, and work the anvil, and where even the prince himself was invited to eat, 

work with his hands, and walk rather than ride. Hebrew was taught to all. The Inquisition fumed at the idea of 

such socialist class leveling: the nobility and the upper classes were being degraded. In its report, it was 

especially disgusted with Francis’ suggestion that the prince raise pigs (in “filthy pig pens”) on palace 

grounds.18 Francis was eventually released from the dungeons of Rome, but only because he had powerful 

friends who pleaded on his behalf, including that pig-tolerating prince himself. 

Like many books on the idea of a universal language, the Alphabet of Nature was a utopian work. Francis 

believed that discord would end if everyone could speak the same divinely inspired language and no longer 

disagree over the meaning of the scriptures. In the 1600s, the idea of a universal language appealed to many 

who thought there was room for improvement in the world’s ability to communicate.19 Many were invented, 

though none of those seventeenth-century languages became as successful as Esperanto, developed in 1887. 

One of the few to gain a following was that created by John Wilkins, who published his scheme in 1668, only 

a year after the Alphabet of Nature. In Wilkins’ “philosophical language”, every word contained its own 

definition, a dizzyingly rational design whose preposterousness appealed to Jorge Luis Borges: “children 

could learn this language without knowing it was artificial; later in school, they would discover that it was 

also a universal key and a secret encyclopedia”.20 
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Illustration from John Wilkins’ An Essay Towards a Real Character and a Philosophical Language (1668), 

showing formations of the larynx during the pronunciation of different letters — Source: Wellcome Library, 

London (CC-BY 4.0). 
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To Francis van Helmont, though, ancient Hebrew already was the ideal universal language, the key that 

unlocked us and whose codes we held within; he would have considered the invention of a new and secular 

one counterproductive. St. Jerome might have called Hebrew the “language of hissing and broken-winded 

words” in contrast to the elegance of Latin, but for Francis ancient Hebrew was the bodily inscribed answer to 

perfect knowledge and harmony.21 

It is hardly surprising that being isolated in prison made Francis think about being stuck on an island of deaf-

mutes. Apart from the seclusion, he was also perhaps thinking of his torturers, who for a year and half were 

deaf to his reasoning. How could he communicate with these people, how could he make himself understood? 

He looked in the mirror, looked at himself as a source of knowledge, and his reflection told him everything: if 

you started with the smallest footnote of a man from the seventeenth century, you could end up with the book 

of the universe; if you examined the tongue and glottis, you might discover how easy it was to utter the 

natural words of Hebrew. Connection and understanding were possible, he believed: we could all speak the 

same language. In a time of raging violence among religious sects, this was indeed a hopeful attitude. 

In 1699, the year Francis died, Jonathan Swift’s fictional character Gulliver set off on his travels. In the story, 

Swift satirizes the idea of a universal language when he has Gulliver visit scholars hard at work on “a scheme 

for entirely abolishing all words whatsoever”, in which it is proposed that people carry around objects instead 

of speaking: “if a man’s business be very great, and of various kinds, he must be obliged, in proportion, to 

carry a greater bundle of things upon his back”.22 Ironically, a scholar has recently suggested that the 

supposedly made-up nonsensical words of a Lilliputian language Gulliver encounters are actually closely 

derived from Hebrew, which Swift studied at Trinity College.23 These Hebraic words actually lend a measure 

of sense to what the Lilliputians are saying, meaning that Swift, in trying to invent a new foreign tongue, 

found himself borrowing, either consciously or not, from Francis van Helmont’s most natural and ideal 

“universal” language. Francis, too courteous to take the last laugh, would hardly have been surprised. 
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Further Reading 

• Word Of God & The Languages Of Man: Interpreting Nature In Early Modern Science And 

Medicine 

By James Bono 

This remarkably ambitious work relates changes in scientific and medical thought during the Scientific 

Revolution (circa 1500–1700) to the emergence of new principles and practices for interpreting language, 

texts, and nature. 

More Info and Buy 

 

Books link through to Amazon who will give us a small percentage of sale price (ca. 4.5%). Discover more 

recommended books in our dedicated PDR Recommends section of the site. 

Jé Wilson is a writer who lives in New York. @jewilsn 
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Ephraim Asili, Many Thousands Gone, 2014, 7:38 

by Anaïs Duplan 

Issue no. 227 (Winter 2018) 

              is that we should begin in transit,                      in or near a vessel, 

as we do here        and then we leave this place             and 

the skittering quality that follows                                        festive scene, song 

and 

        unaccompanied by diegetic sound,         has been replaced by this near- 

music, robs these scenes of their                                       reflective instead; 

the whole in this mood         Maybe it makes more sense to call it near- 

                                                                           silence, visually, a richness we learn 

                                                                 the musician is Joe McPhee 

the record of his we heard     and in migration, literal and      signaled 

                                by the previous traveler going to places that exist only 

                                                                so “romantic and incoherent” 

 

https://theparisreview.us17.list-

manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=6b9579aa70&e=d538c8f2e0 
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Primary Sources 

A Natural History of the Artist's Palette 

By Philip Ball 

For all its transcendental appeals, art has always been inextricably grounded in the material realities of its 

production, an entwinement most evident in the intriguing history of artists' colours. Focusing in on painting's 

primary trio of red, yellow, and blue, Philip Ball explores the science and stories behind the pigments, from 

the red ochre of Lascaux to Yves Klein's blue. 

 

Plate 3 from Michel E. Chevreul's Exposé d’un moyen de définir et de nommer les couleurs (1861) — Source 

https://publicdomainreview.org/contributors#philip-ball
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Having taken many centuries to figure out what the primary colours are, we are now in the process of 

abandoning them. The very notion of primaries can now spark furious arguments among colour specialists. 

Some point out that the trio many of us learnt at school — red, yellow and blue — applies only to mixing 

pigments; mix light, as in the pixels of television screens, and you need different primaries (roughly, red, 

blue, green). But if you print with inks, you use another “primary” system: yellow, cyan and magenta. And in 

the rainbow spectrum of visible light, there’s no hierarchy at all: no reason to promote yellow light above the 

slightly longer-wavelength orange. 

What’s more, even though painters learn how to mix colours — blue and yellow to give a green, say — they 

quickly learn that the results can be disappointingly muddy compared to a “pure” pigment with the intended 

colour: it’s especially hard to get a rich purple from red and blue. As a result, artists often think of colour not 

so much as an abstract property but in terms of the substance that makes it: madder red, ultramarine blue, 

cadmium yellow. To truly understand what colour means to the artist, we need to think of its materiality. Or 

to put it another way, what the artist’s palette is capable of producing has always depended on the materials at 

his or her disposal, and the ingenuity that went into procuring them. 

Red 

That ingenuity has never been lacking. During the last Ice Age life was nasty, brutish and short, yet humans 

still found time for art. Tools dated to around one hundred thousand years ago have been found in Blombos 

Cave on the coast of South Africa: grindstones and hammer-stones for crushing a natural red ochre pigment, 

and abalone shells for mixing the powder with animal fat and urine to make a paint that would be used to 

decorate bodies, animal skins, and perhaps cave walls. The paintings made 15-35 millennia ago at Chauvet, 

Lascaux and Altamira attest to the genuine artistry that early humans achieved using the colours readily to 

hand: black charcoal, white chalk and ground bone, and the earthy reds and yellows of ochre, a mineral form 

of iron oxide.1 

But the classic red pigments don’t rely on iron minerals, the hue of which is not the glorious red of a sunset or 

of blood, but of the earth. For many centuries, the primary red of the palette came from compounds of two 

other metals: lead and mercury. The pigment known as “red lead” was made by first corroding lead with 

vinegar fumes, turning the surface white, and then heating that material in air. It was used in ancient China 

and Egypt, Greece and Rome. 

For the Roman author Pliny, any bright red was called minium — but by the Middle Ages that Latin term was 

more or less synonymous with red lead, which was used extensively in manuscript illumination. From the 

verb miniare (to paint in minium) we get the term “miniature”: nothing to do, then, with the Latin minimus, 

“smallest”. The association today with a diminutive scale comes simply from the constraints of fitting a 

miniature on the manuscript page. 
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Illustration for the poet Herr Kristan von Hamle (folio 71v), from the Codex Manesse, an early 14th-century 

poetry anthology produced in Zurich — Source 

https://digi.ub.uni-heidelberg.de/diglit/cpg848


Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 575  october  2021 

 

92 

Pliny’s best minium was a different red pigment, called cinnabar. This was a natural mineral: chemically, 

mercury sulfide. It was mined in the ancient world, partly for use as a red colourant but also because the 

liquid metal mercury could easily be extracted from it by heating. Mercury was thought to have almost 

miraculous properties: ancient Chinese alchemists in particular used it in medicines. 

By the Middle Ages, alchemists and craftspeople knew how to make mercury sulfide artificially by 

combining liquid mercury and yellow, pungent sulfur (available in mineral form) in a sealed vessel and 

heating them. This process, which was described in the craftsman’s manual De diversis artibus (ca. 1122) by 

the German monk Theophilus, can give a finer-quality pigment than natural cinnabar. It was a procedure of 

great interest to alchemists too, as the Arabic scholars of the eighth and ninth centuries had claimed that 

mercury and sulfur were the basic ingredients of all metals — so that combining them might be a route to 

making gold. Theophilus had no such esoteric goal in mind; he just wanted a good red paint. 

This “artificial cinnabar” became known by the name vermilion. The etymology is curious, and shows the 

confusing and treacherous flux of colour terms in an age when the hue of a substance seemed more significant 

than vague, pre-scientific notions of what its chemical identity was. It stems from the 

Latin vermiculum (“little worm”), since a bright red was once extracted from a species of crushed insect: not a 

paint pigment but a translucent dye of scarlet colour, arising from an organic (carbon-based) substance that 

the insects produce. 

Such dyes were also known as kermes (from the Sanskrit kirmidja: “derived from a worm”), the etymological 

root of crimson. Because the insects that made it could be found on Mediterranean trees as clusters encrusted 

in a resin and resembling berries, the dyes might also be called granum, meaning grain. From this comes the 

term ingrained, implying a cloth dyed in grain: the dye was tenacious and did not wash out easily. “‘Tis in 

grain sir, ‘twill endure wind or weather”, Olivia assures Viola of a painting in Twelfth Night.2 

Red dyes were associated with majesty, opulence, status and importance: they were the colours used for 

cardinals’ robes. Painters needed fine reds to render on board and canvas these dignitaries whose portraits 

they were increasingly commissioned to paint: Raphael’s Pope Julius II (1511-12) derives its aura of power 

partly from the brilliance of its reds. 

Red lead and vermilion served well enough in the Middle Ages, but the increased demand for verisimilitude 

in the Renaissance meant that the orangeish hue of red lead or vermilion wasn’t adequate for depicting the 

purplish magnificence of these dyes on canvas. One alternative was to turn the dyes themselves into a paint 

pigment, by fixing their colourant molecules onto solid, colourless particles that could be dried and mixed 

with oils. This process involved some challenging chemistry, but even the ancient Egyptians knew how to do 

it. The basic idea is to precipitate a fine-grained white solid within a solution of the dye: the dye sticks to the 

particles, which dry to make a dark red powder. In the Middle Ages this process used the mineral alum, which 

can be converted to insoluble white aluminium hydroxide. The pigment made this way was called a lake, after 

the word (lac or lack) for a red resin exuded by insects indigenous to India and southeast Asia. 

One of the best red lakes of the late Middle Ages and the Renaissance was made from the dye extracted from 

the root of the madder plant. As lake manufacture was perfected, artists such as Titian and Tintoretto began to 

use these pigments mixed with oils, giving a slightly translucent paint that they would apply in many layers 

for a deep wine-red tint or wash over a blue to make purple. 

https://archive.org/details/theophiliquietru00theo/page/n69/mode/2up
https://publicdomainreview.org/essay/primary-sources#fn2


Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 575  october  2021 

 

93 

 

 



Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 575  october  2021 

 

94 

Raphael, Portrait of Pope Julius II, 1511 — Source 

Aside from the creation of red lakes, rather little about the painter’s reds changed from the Middle Ages until 

modern times. The Impressionists in the late nineteenth century made avid use of the new yellows, oranges, 

greens, purples, and blues that advances in chemistry had given them, yet their reds were not really any 

different to those of Raphael and Titian. 

It wasn’t until the early twentieth century that a vibrant and reliable new red entered the repertoire. The 

discovery of the metal cadmium in 1817 immediately produced new yellow and orange pigments, but a deep 

red was made from this element only around the 1890s. The yellow and orange are both cadmium sulfide; but 

to get a red, some of the sulfur in this compound is replaced by the related element selenium. It wasn’t until 

1910 that cadmium red became widely available as a commercial colour, and its production became more 

economical when the chemicals company Bayer modified the method in 1919. 

 

Henri Matisse, The Red Studio, 1911 — Source 

https://commons.wikimedia.org/wiki/File:Pope_Julius_II.jpg
https://www.flickr.com/photos/profzucker/22888990534
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Cadmium red is a rich, warm colour — and arguably the painter’s favourite red, except for the price. That was 

certainly true for Henri Matisse, for who red held a special valence — as his interiors in La Desserte (aka The 

Red Room, 1908), Red Studio (1911) and Large Red Interior (1948) attest. Of the second of these, the art 

critic John Russell said “It is a crucial moment in the history of painting: colour is on top, and making the 

most of it.”3 

Yellow 

The ochres used by the artists of prehistory offered them not just rusty reds but a kind of natural yellow too. 

This yellow ochre was, however, the hue of tawny hair and wood, and not at all the thing for tulips or an 

emperor’s satin robes. 

Brighter yellows were, from antiquity, made from synthetic compounds of tin, antimony, and lead. The 

ancient Egyptians knew how to combine lead with antimony ore, and in fact a natural mineral form of that 

yellow compound (lead antimonate) was also used as an artists’ material. It could be found on the volcanic 

slopes of Mount Vesuvius, which is how it came to be associated with Naples: from the seventeenth century a 

yellow composed of tin, lead, and antimony was often called “Naples yellow”. Other recipes for a yellow of 

similar appearance specified mixing the oxides of lead and tin. The ingredients weren’t always too clear, 

actually: when Italian medieval painters refer to giallorino, you can’t be sure if they mean a lead-tin or lead-

antimony material, and it is unlikely that the painters recognised much distinction. Before modern chemistry 

clarified matters from the late eighteenth century, names for pigments might refer to hue regardless of 

composition or origin, or vice versa. It could all be very confusing, and from a name alone you couldn’t 

always be sure quite what you were getting — or, for the historian today, quite what a painter of long ago was 

using or referring to. 

In some respects that’s still true now. A tube of modern “Naples yellow” won’t contain lead (shunned for its 

toxicity) or antimony, but might be a mixture of titanium white and a chromium-based yellow, blended to 

mimic the colour of the traditional material. There’s no harm in that; on the contrary, the paint is likely to be 

not only less poisonous but more stable, not to mention cheaper. But examples like this show how wedded 

artists’ colours are to the traditions from which they emerged. When you’re talking about vermilion, Indian 

yellow, Vandyke brown, orpiment, the name is part of the allure, hinting at a deep and rich link to the Old 

Masters. 

One thing is for sure: you won’t find the gorgeous orpiment yellow on the modern painter’s palette (unless 

perhaps they are consciously, and in this case rather hazardously, using archaic materials). It is a deep, golden 

yellow, finer than Naples and lead-tin yellows. The name simply means “pigment of gold”, and the material 

goes back to ancient times: the Egyptians made it by grinding up a rare yellow mineral. But by the Middle 

Ages, the dangers of orpiment were well known. The Italian artist Cennino Cennini says in his handbook Il 

libro ‘dell arte, written in the late fourteenth century, that it is “really poisonous”, and advises that you should 

“beware of soiling your mouth with it”.4 That’s because it consists of the chemical compound arsenic sulfide. 

Orpiment was one of the gorgeous but costly pigments imported to Europe from the East, in this case from 

Asia Minor. (In the early nineteenth century there were also imports from China, so that orpiment was sold in 

https://publicdomainreview.org/essay/primary-sources#fn3
https://publicdomainreview.org/essay/primary-sources#fn4
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Britain as Chinese yellow.) Such alluring imports often arrived through the great trading centre of Venice, and 

orpiment was hard to acquire up in Northern Europe during the Middle Ages and the Renaissance — unless, 

like the German artist Lucas Cranach, who ran a pharmacy, you had specialist connections to exotic materials. 

Some orpiment was made not from the natural mineral but artificially by the chemical manipulations of 

alchemists. This type can be spotted on old paintings today by studying the pigment particles under the 

microscope: those made artificially tend to be more similar in size and have rounded grains. From the 

eighteenth century it was common to refer to this artificial orpiment as King’s yellow. Rembrandt evidently 

had a supplier of the stuff, which has been identified in his Portrait of a Couple as Isaac and Rebecca (often 

called The Jewish Bride), painted around 1665. 

 

Rembrandt Harmensz. van Rijn, Portrait of a Couple as Isaac and Rebecca (known as The Jewish Bride), ca. 

1665 — Source 

If Dutch painters wanted a golden yellow like orpiment without the risk of poisoning, the Age of Empire 

supplied another option. From the seventeenth century, Dutch paintings (including those of Jan Vermeer) 

begin to feature a pigment known as Indian yellow, brought from the subcontinent by the trading ships of 

https://commons.wikimedia.org/wiki/File:Rembrandt_Harmensz._van_Rijn_-_Portret_van_een_paar_als_oudtestamentische_figuren,_genaamd_%27Het_Joodse_bruidje%27_-_Google_Art_Project.jpg
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Holland. It arrived in the form of balls of dirty yellowish-green, although bright and untarnished in the 

middle, which bore the acrid tang of urine. What could this stuff be? Might it truly be made from urine in 

some way? Lurid speculation abounded; some said the key ingredient was the urine of snakes or camels, 

others that it was made from the urine of animals fed on turmeric. 

 

Ragamala Rajput painting from northern India, ca. 1700, displaying heavy use of "Indian yellow" — Source 

 

https://commons.wikimedia.org/wiki/File:Kausa_Ragaputra.jpg
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The mystery seemed to be solved in the late nineteenth century by T. N. Mukharji, an author, civil servant, 

and curator at Kolkata's Indian Museum. Making enquiries in Kolkata, Mukharji was directed to a village on 

the outskirts of the city of Monghyr in Bihar province, allegedly the sole source of the yellow material. Here, 

he reported, he found that a group of cattle owners would feed their livestock only on mango leaves. They 

collected the cows’ urine and heated it to precipitate a yellow solid which they pressed and dried into lumps. 

The cows (so the story goes) were given no other source of nutrition and so were in poor health. (Mango 

leaves might also contain mildly toxic substances.) In India such lack of care for cattle was sacrilegious, and 

legislation effectively banned the production of Indian yellow from the 1890s. 

There has been debate about how much of this story is true, but the basic outline seems to stand up — the 

pigment has a complicated chemical make-up but contains salts of compounds produced from substances in 

mango leaves when they are metabolized in the kidneys. 

 

J. M. W. Turner, Teignmouth, 1812. One of many Turner paintings to use "Indian yellow", but one of only a 

few to feature the animal whose urine lies at the centre of the colour's legend — Source 

https://commons.wikimedia.org/wiki/File:Joseph_Mallord_William_Turner_(1775-1851)_-_Teignmouth_-_T03882_-_Tate.jpg
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If deadly arsenic-laden powers or cows’ urine did not appeal to artists, the choice of yellows was decidedly 

lacklustre — literally. There were yellow plant extracts, such as weld or saffron, that faded easily, or 

compounds of tin, lead and antimony with a pale, insipid quality. It’s not hard, then, to imagine the 

excitement of the French chemist Nicolas Louis Vauquelin when at the start of the nineteenth century he 

found he could make a vibrant yellow material by chemical alteration of a mineral from Siberia called 

crocoite. 

This stuff was itself red — it was popularly called Siberian red lead, since there was truly lead in it. But in 

1797 Vauquelin found there was something else too: a metallic element that no one had seen before, and 

which he named after the Greek word for colour, chrome or chromium. 

The name was aptly chosen, because Vauquelin soon discovered that chromium could produce compounds 

with various bright colours. Crocoite is a natural form of lead chromate, and when Vauquelin reconstituted 

this compound artificially in the laboratory, he found it could take on a bright yellow form. Depending on 

exactly how he made it, this material could range from a pale primrose yellow to a deeper hue, all the way 

through to orange. Vauquelin figured by 1804 that these compounds could be artists’ pigments, and they were 

being used that way even by the time the French chemist published his scientific report on them five years 

later. 

The pigment was expensive, and remained so even when deposits of crocoite as a source of chromium were 

discovered also in France, Scotland, and the United States. Chromium could also supply greens, most notably 

the pigment that became known as viridian and which was used avidly by the Impressionists and by Paul 

Cézanne. 

The chromium colours play a major role in the explosion of prismatic colour during the nineteenth century — 

evident not just in Impressionism and its progeny (Neo-Impressionism, Fauvism, and the work of Van Gogh) 

but also in the paintings of J. M. W. Turner and the Pre-Raphaelites. After the muted and sometimes 

downright murky shades of the eighteenth century — think of Joshua Reynolds’ muddy portraits and the 

brownish foliage of Poussin and Watteau — it was as if the sun had come out and a rainbow arced across the 

sky. Sunlight itself, the post-Impressionist Georges Seurat declared, held a golden orange-yellow within it. 

For their sun-kissed yellows, the Pre-Raphaelites and Impressionists did not need to rely on chromium alone. 

In 1817, the German chemist Friedrich Stromeyer noticed that zinc smelting produced a by-product with a 

yellow colour in which he discovered another new metallic element, named after the archaic term for zinc 

ore, cadmia: he called it cadmium. Two years later, while experimenting on the chemistry of this element, he 

found that it would combine with sulfur to make a particularly brilliant yellow — or, with some modification 

to the process, orange. By the mid-century, as zinc smelting expanded and more of the byproduct became 

available, these materials were offered for sale to artists as cadmium yellow and cadmium orange. 

There’s a lesson in the cadmium pigments that applies to all colours, through all ages: they have often been 

byproducts of some other chemical process altogether, often discovered serendipitously as chemists and 

technologists pursue other goals — to make ointments, say, or soap, glass, or metals. 
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Georges Seurat, Seascape (Gravelines), 1890 — Source 

Or dyes. If you buy a tube labeled “Indian yellow” today, mangoes and cows had nothing to do with it. It 

probably contains a synthetic pigment that goes by the unromantic name of PY (pigment yellow) 139 — a 

carbon-based molecule that is one of the countless offshoots of the industry that arose in the nineteenth 

century to supply bright dyes for textiles. The first of these artificial dyes, discovered in 1856, was aniline 

mauve. A chemically related “aniline yellow” — a member of the important family of colorants called azo 

dyes — was sold commercially from 1863. 

This manufacture of a galaxy of synthetic colours from petrochemicals seems a deeply unglamorous way to 

brighten the world today, compared to the age of King’s yellow, saffron, and Indian yellow. It could feel that 

what is saved in the purse is sacrificed in the romance. Maybe so. But artists are typically pragmatic people, 

as eager for novelty as they are attached to tradition. There has never been a time when they have not avidly 

seized on new sources of colour as soon as those appear, nor when they have not relied on chemistry to 

https://www.nga.gov/collection/art-object-page.157929.html
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generate them. The collaboration of art and science, craft and commerce, chance and design, remains as 

vibrant as ever. 

Blue 

Blue has always spoken to something beyond ourselves: it is a colour that draws us into the void, the infinite 

sky. “Blue is the typical heavenly colour”, said Wassily Kandinsky in his book Concerning the Spiritual in 

Art (1912).5 And who would doubt it after seeing the ceiling of the Arena Chapel in Padua, painted by Giotto 

around 1305, a vault coloured like the last moments of a clear Italian twilight? Some cultures don’t even 

recognise the sky as having a hue at all, as if to acknowledge that no earthly spectrum can contain it. In the 

ancient Greek theory of colour, blue was a kind of darkness with just a little light added. 

 

Detail featuring the Virgin Mary, from the ceiling of the Capella degli Scrovegni (Arena Chapel), in Padua, 

magnificently adorned with Giotto frescoes in ca. 1305. For the luminous blue throughout Giotto made use of 

ultramarine, which, due to its chemistry and expense, had to be applied on top of the already-dry fresco 

(fresco secco) — Source (Photo: José Luiz Bernardes Ribeiro, CC BY-SA 4.0) 

https://publicdomainreview.org/essay/primary-sources#fn5
https://commons.wikimedia.org/wiki/File:Virgin_Mary_-_Ceiling_-_Capella_degli_Scrovegni_-_Padua_2016.jpg
https://creativecommons.org/licenses/by-sa/4.0/
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There’s a strong case to be made, then, that shades of midnight have always been the most treasured of artists’ 

colours. One of the earliest of the complex blue pigments made by chemistry was virtually an ancient industry 

in itself. The blue-glazed soapstone carvings known now as faience produced in the Middle East were traded 

throughout Europe by the second millennium BCE. Faience is typically now associated with ancient Egypt, 

but it was produced in Mesopotamia as long ago as 4500 BC, well before the time of the Pharaohs. It is a kind 

of glassy blue glaze, made by heating crushed quartz or sand with copper minerals and a small amount of lime 

or chalk and plant ash. The blue tint comes from copper — it is of the same family as the rich blue copper 

sulfate crystals of the school chemistry lab, although faience could range from turquoise-green to a deep dusk-

blue. These minerals were typically those today called azurite and malachite, both of them forms of the 

compound copper carbonate. It’s not at all unlikely, although probably impossible to prove, that the 

manufacture of glass itself from sand and alkaline ash or mineral soda began in experiments with firing 

faience in a kiln somewhere in Mesopotamia. 

Similar experimentation might have given rise to the discovery of the trademark blue pigment of the 

Egyptians, simply known as Egyptian blue or frit. The recipe, at any rate, is almost the same: sand, copper 

ore, and chalk or limestone. But unlike faience glaze, this material is not glassy but crystalline, meaning that 

the atoms comprising it form orderly arrays rather than a jumble. Producing the pigment requires some 

artisanal skill: both the composition and the kiln temperature must be just so, attesting to the fact that 

Egyptian chemists (as we’d call them today) knew their craft — and that the production of colours was seen 

as an important social task. After all, painting was far from frivolous: mostly it had a religious significance, 

and the artists were priests. 

The minerals azurite and malachite make good pigments in their own right — the first more bluish, the second 

with a green tint. They just need to be ground and mixed with a liquid binder. In the Middle Ages that was 

generally egg yolk for painting on wooden panels, and egg white (called glair) for manuscript illumination. 

Good-quality azurite wasn’t cheap, but there were deposits of the mineral throughout Europe. To the English 

(who had no local sources) it was German blue; the Germans knew it as mountain blue (Bergblau). 
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Albrecht Altdorfer, Christ Taking Leave of His Mother, ca. 1520 — Source 

https://en.wikipedia.org/wiki/Christ_taking_leave_of_his_Mother#/media/File:Albrecht_Altdorfer,_Christ_Taking_Leave_of_His_Mother_(probably_1520).jpg
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A cheaper blue was the plant extract indigo, used as a dye since ancient times. Unlike most organic dyes — 

those extracted from plants and animals — it doesn’t dissolve in water, but can be dried and ground into a 

powder like a mineral pigment, and then mixed with standard binding agents (such as oils) to make a paint. It 

gives a dark, sometimes purplish blue, sometimes lightened with lead white; Cennino described a “sort of sky 

blue resembling azurite” made this way from “Baghdad indigo”.6 As the name suggests — the 

Latin indicum shares the same root as “India” — the main sources for a European medieval artist were in the 

East, although a form of indigo could also be extracted from the woad plant, grown in Europe. 

But the artist who could find a patron with deep pockets would be inclined towards a finer blue than any of 

these. When the Italian traveller Marco Polo reached what is today Afghanistan around 1271, he visited a 

quarry on the remote headwaters of the Oxus River. “Here there is a high mountain”, he wrote, “out of which 

the best and finest blue is mined.”7 The region is now called Badakshan, and the blue stone is lapis lazuli, the 

source of the pigment ultramarine. 

Cennino shows us how deeply ultramarine blue was revered in the Middle Ages, writing that it “is a colour 

illustrious, beautiful, and most perfect, beyond all other colours; one could not say anything about it, or do 

anything with it, that its quality would not still surpass”.8 As the name implies, it came from “beyond the 

seas” — imported, since around the thirteenth century, at great expense from the Badakshan mines. 

Ultramarine was precious not just because it was a rare import, but because it was extremely laborious to 

make. Lapis lazuli is veined with the most gorgeous deep blue, but grinding it is typically disappointing: it 

turns greyish because of the impurities in the mineral. These impurities have to be separated from the blue 

material, which is done by kneading the powdered mineral with wax and washing the wax in water — the 

blue pigment flushes out into the water. This has to be done again and again to purify the pigment fully. The 

finest grades of ultramarine come out first, and the final flushes give only a low-quality, cheaper product, 

called ultramarine ash. The best ultramarine cost more than its weight in gold in the Middle Ages, and so it 

was usually used sparingly. To paint so extensively with the colour, as Giotto did in the Arena Chapel, was 

lavish in the extreme. 

https://publicdomainreview.org/essay/primary-sources#fn6
https://publicdomainreview.org/essay/primary-sources#fn7
https://publicdomainreview.org/essay/primary-sources#fn8
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Detail from "The Ascension" (folio 184r) from the Très Riches Heures du duc de Berry, ca. 1412 — Source 

More often the medieval painter would use ultramarine only for the most precious components of a painting. 

That seems to be the real reason why most altarpieces of this period that depict the Virgin Mary show her 

with blue robes. For all that art theorists have attempted to explain the symbolic significance of the colour — 

the hue of humility or virtue, say — it was largely a question of economics. Or, you might say, of making 

precious materials a devotional offering to God. 

https://commons.wikimedia.org/wiki/File:Folio_184r_-_The_Ascension.jpg
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You can compare azurite and ultramarine side by side in Titian’s explosion of Renaissance colour, Bacchus 

and Ariadne (1523). Here is that starry vault, turning to day before our eyes, and it is painted in ultramarine. 

So too is Ariadne’s robe, which dominates the scene. But the sea itself, on which we see Theseus’s boat 

receding from his abandoned lover, is azurite, with its greenish tint. 

 

Titian, Bacchus and Ariadne, 1523 — Source 

Over the centuries, artists accumulated a few other blues too. Around 1704 a colour-maker named Johann 

Jacob Diesbach, working in the Berlin laboratory of alchemist Johann Conrad Dippel, was attempting to make 

a red lake pigment when he found that he had produced something quite different: a deep blue material. He 

had used a batch of the alkali potash in his recipe, supplied by Dippel — but which was contaminated with 

https://commons.wikimedia.org/wiki/File:Titian_Bacchus_and_Ariadne.jpg
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animal oil allegedly prepared from blood. The iron used by Diesbach reacted with the material in the oil to 

make a compound that — unusually for iron — is blue in colour. By 1710 it was being made as an artist’s 

material, generally known as Prussian blue. 

It wasn’t entirely clear what had gone into this mixture, and so for some years the recipe for making Prussian 

blue was surrounded by confusion and secrecy. In 1762 one French chemist declared that “Nothing is perhaps 

more peculiar than the process by which one obtains Prussian blue, and it must be owned that, if chance had 

not taken a hand, a profound theory would be necessary to invent it.”9 But chance was a constant companion 

in the history of making colours. At any rate, Prussian blue was both attractive and cheap — a tenth of the 

cost of ultramarine — and it was popular with artists including Thomas Gainsborough and Antoine Watteau. 

It comprises some of the rich blue Venetian skies of Canaletto. 

 

Canaletto, Piazza San Marco, ca. 1725 — Source 

Another blue from the Renaissance and Baroque periods went by the name of smalt, which is not so very 

different from the cobalt-blue glass of Gothic cathedrals such as Chartres, ground to a powder. Its origins are 

obscure, but may well come out of glass-making technology; one source attributes the invention to a 

Bohemian glassmaker of the mid-sixteenth century, although in fact smalt appears in earlier paintings. Cobalt 

minerals were found in silver mines, where their alleged toxicity (actually cobalt is only poisonous in high 

doses, and trace amounts are essential for human health) saw them named after “kobolds”, goblin-like 

creatures said to haunt these subterranean realms and torment miners. Natural cobalt ores such as smaltite 

https://publicdomainreview.org/essay/primary-sources#fn9
https://commons.wikimedia.org/wiki/File:Giovanni_Antonio_Canal,_il_Canaletto_-_Piazza_San_Marco_-_WGA03883.jpg
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were used since antiquity to give glass a rich blue colour, and smalt was produced simply by grinding it up — 

not too finely, because then the blue becomes too pale as more light is scattered by the particles. As a result of 

its coarse grains, smalt was a gritty material and not easy to use. 

Some art historians make no distinctions between this “cobalt blue” and those that were given the name in the 

nineteenth century. But the latter were much finer, richer pigments, made artificially by systematic chemistry. 

In the late eighteenth century the French government asked the renowned chemist Louis-Jacques Thénard to 

look for a synthetic substitute for expensive ultramarine. After consulting potters, who used a cobalt-tinted 

glassy blue glaze, in 1802 Thénard devised a strongly coloured pigment with a similar chemical constitution: 

technically, the compound cobalt aluminate. Cobalt yielded several other colours besides deep blue. In the 

1850s a cobalt-based yellow pigment called aureolin became available in France, followed soon after by a 

purple pigment called cobalt violet: the first ever pure purple pigment apart from a few rather unstable plant 

extracts. A sky blue pigment called cerulean blue, a compound of cobalt and tin, was a favourite of some of 

the post-Impressionists. 

 

Claude Monet, La Gare Saint-Lazare, 1877 — Source 

https://commons.wikimedia.org/wiki/File:La_Gare_Saint-Lazare_-_Claude_Monet.jpg
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But what artists craved most of all was ultramarine itself — if only it wasn’t so expensive. Even by the mid-

nineteenth century it remained costly, which is why the Pre-Raphaelite Dante Gabriel Rossetti caused much 

dismay (not to mention added expense) when he upset a big pot of ultramarine paint while working on a 

mural for Oxford University. 

By Rossetti’s time, however, artists did at last have an alternative — it’s just that several of them had not yet 

learnt to trust it. As chemical knowledge and prowess burgeoned in the early nineteenth century, bringing new 

pigments such as cobalt blue onto the market, it seemed within the realms of possibility to try to make 

ultramarine artificially. 

It was a prize well worth striving for, because pigment manufacture had become big business. The 

manufacture of colours and paints wasn’t supplying artists; there was now a taste for colour in the world at 

large, in particular for interior decoration. Factories were set up in the nineteenth century to make and grind 

pigments. Some sold them in pure form to the artist’s suppliers, who would then mix up paints for their 

customers from pigment and oil. But some pigment manufacturers, such as Reeves and Winsor & Newton in 

England, began to provide oil paints ready-made; from the 1840s these were sold in collapsible tin tubes, 

which could be sealed to prevent paints from drying out and could be conveniently carried for painting out of 

doors. 

https://publicdomainreview.org/essay/o-uommibatto-how-the-pre-raphaelites-became-obsessed-with-the-wombat
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Pages from a Winsor & Newton catalogue, ca. 1895 — Source 

Mindful of the importance of the pigment market, in 1824 the French Society for Encouragement of National 

Industry offered a prize for the first practical synthesis of ultramarine. It is a complicated compound to make 

— unusually for such inorganic pigments, the blue colour comes not from a metal but from the presence of 

the element sulphur in the mineral crystals. This composition of ultramarine was first deduced by two French 

chemists in 1806, offering clues about what needed to go into a recipe for making it. In 1828, an industrial 

chemist named Jean-Baptiste Guimet in Toulouse described a way to make the blue material from clay, soda, 

charcoal, sand and sulfur, and he was awarded the prize (despite a rival claim from Germany). In England this 

synthetic ultramarine was subsequently widely known as French ultramarine, and Guimet was able to sell it at 

a tenth of the cost of the natural pigment. By the 1830s there were factories making synthetic ultramarine 

throughout Europe. 

https://archive.org/details/catalogueofcolou00wins/page/6/mode/thumb
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Artists looked upon this substitute with considerable caution, however. Ultramarine still retained some of its 

old mystique and majesty, and painters were reluctant to believe that it could be turned out on an industrial 

scale. Perhaps the synthetic variety was inferior — might it fade or discolour? Actually synthetic ultramarine 

is (unlike some synthetic pigments) very stable and reliable, but J. M. W. Turner was evidently still wary of it 

when, in the mid-century, he was about to help himself to the ultramarine on another artist’s palette during 

one of the “finishing days” at the Royal Academy, where artists put their final touches to paintings already 

hung for display on the walls. Hearing the cry that this ultramarine was “French”, Turner declined to dab into 

it. 

But by the end of the century, synthetic ultramarine was a standard ingredient of the palette: small wonder, 

given that it could be a hundred or even a thousand times cheaper than the natural variety. Synthetic 

ultramarine is the pigment in Yves Klein’s patented International Klein Blue, which he used for a series of 

monochrome paintings in the 1950s and early 60s. But ultramarine never looked like this before — at least, 

not on the canvas. 

 

Yves Klein, IKB 191, 1962, one of a number of works Klein painted with International Klein Blue 

— Source (Not public domain) 

Klein noticed that pigments tend to look richer and more gorgeous as a dry powder than when mixed with a 

binder — another consequence of how light gets transmitted and refracted — and he sought to capture this 

appearance in a paint. In 1955 he found his answer in a synthetic fixative resin called Rhodopas M60A, made 

by the Rhone-Poulenc chemicals company, which could be thinned to act as a binder without impairing the 

chromatic strength of the pigment. This gave the paint surface a matt, velvety texture. Klein collaborated with 

Edouard Adam, a Parisian chemical manufacturer and retailer of artists’ materials, to develop a recipe for 

binding ultramarine in this resin, mixed with other solvents. 

Even in the modern era, then, some artists were still depending on chemical assistance and expertise. Despite 

the profusion of new pigments with complicated and recondite chemical formulations, the intimate 

relationship of painters to their materials has not been entirely severed. 

 

 

Public Domain Works 

• Il libro dell'arte (The Book of the Art) 

Cennino Cenninica. 1400 

o Internet Archive1844 translation by Mary Philadelphia Merrifield 

https://commons.wikimedia.org/wiki/File:IKB_191.jpg
https://archive.org/details/gri_33125009350998
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o Internet Archive1922 translation and notes by Christiana Herringham 

TEXTS 

• De diversis artibus (On Various Arts) 

Theophilus Presbyterca. 1122 

o Internet Archive1847 English translation and notes by Robert Hendrie 

TEXTS 

• Experiments and Considerations Touching Colours 

Robert Boyle1664 

o Project Gutenberg 

TEXTS 

• The Painter's Companion, or, A Treatise on Colours 

John Hoofnail1823 

o Internet Archive 

TEXTS 

• The Compleat Gentleman 

Henry Peacham1622 

o EEBO 

TEXTS 

• Theory of Colours 

Johann Wolfgang von Goethe1810 

1840 English translation 

https://archive.org/details/bookofartofcenni00cenn
https://archive.org/details/theophiliquietru00theo
https://www.gutenberg.org/files/14504/14504-h/14504-h.htm
https://archive.org/details/painterscompanio00hoof
https://quod.lib.umich.edu/e/eebo/A09195.0001.001
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o Internet Archive 

o Project Gutenberg 

TEXTS 

Further Reading 

• Bright Earth: Art and the Invention of Color 

By Philip Ball 

A fascinating historical study into how art and technology have interacted through the ages to bring us art in 

colour. 

https://archive.org/details/goethestheoryco00goetgoog
https://www.gutenberg.org/files/50572/50572-h/50572-h.htm
https://www.amazon.com/dp/0226036286/ref=nosim?tag=thepubdomrev-20
https://www.amazon.com/dp/0226036286/ref=nosim?tag=thepubdomrev-20
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More Info and Buy 

 

• An Atlas of Rare and Familiar Colour: The Harvard Art Museums' Forbes Pigment Collection 

By Kingston Trinder 

 

Visually excavating Harvard Art Museums’ extraordinary collection, this book examines the contained 

pigments and artefacts ― their provenance, composition, symbology and application. It also explores the 

https://www.amazon.com/dp/0226036286/ref=nosim?tag=thepubdomrev-20
https://www.amazon.com/dp/0997593547/ref=nosim?tag=thepubdomrev-20
https://www.amazon.com/dp/0997593547/ref=nosim?tag=thepubdomrev-20
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larger related fields of chromatics, the historical narratives of art and chemistry, and the innovations with 

which we have sought to better illustrate our aesthetic and expressive compulsions. 

More Info and Buy 

 

• Chromatopia: An Illustrated History of Color 

By David Coles 

https://www.amazon.com/dp/0997593547/ref=nosim?tag=thepubdomrev-20
https://www.amazon.com/dp/1760760021/ref=nosim?tag=thepubdomrev-20
https://www.amazon.com/dp/1760760021/ref=nosim?tag=thepubdomrev-20
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This origin story of history’s most vivid color pigments is perfect for artists, history buffs, science lovers, and 

design fanatics. Spanning from the ancient world to modern leaps in technology, and vibrantly illustrated 

throughout, this book will add a little chroma to anyone’s understanding of the history of colors. 

More Info and Buy 

 

• The Secret Lives of Colour 

By Kassia St Clair 

https://www.amazon.com/dp/1760760021/ref=nosim?tag=thepubdomrev-20
https://www.amazon.com/dp/1473630835/ref=nosim?tag=thepubdomrev-20
https://www.amazon.com/dp/1473630835/ref=nosim?tag=thepubdomrev-20
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The unusual stories of the 75 most fascinating shades, dyes and hues. From blonde to ginger, the brown that 

changed the way battles were fought to the white that protected against the plague, Picasso's blue period to the 

charcoal on the cave walls at Lascaux. 

More Info and Buy 

 

Books link through to Amazon who will give us a small percentage of sale price (ca. 4.5%). Discover more 

recommended books in our dedicated PDR Recommends section of the site 

 

https://publicdomainreview.org/essay/primary-sources 

  

https://www.amazon.com/dp/1473630835/ref=nosim?tag=thepubdomrev-20
https://publicdomainreview.org/shop/pdr-recommends
https://publicdomainreview.org/essay/primary-sources
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Fossilized "megaripples" record huge tsunami from ancient asteroid impact 

By Michael Irving 

 

Researchers have found fossilized megaripples that may have been created by a tsunami triggered by the 

asteroid impact that killed the dinosaurs 

Shad.off/Depositphotos 

Around 66 million years ago, a gigantic asteroid smashed into the Earth and brought the 160-million-year 

reign of the dinosaurs to an end. Now, researchers have discovered direct evidence of this world-changing 

cataclysm in the form of fossilized “megaripples” from the tsunamis that followed in the immediate 

aftermath. 

As fast as our current climate seems to be changing, it’s a leisurely stroll compared to the end of the 

Cretaceous period. An asteroid (or comet fragment) measuring at least 10 km (6.2 miles) wide slammed into 

https://newatlas.com/author/michael-irving/
https://depositphotos.com/82268574/stock-photo-a-meteor-glowing-as-it.html
https://newatlas.com/space/dinosaur-mass-extinction-sungrazing-comet/?itm_source=newatlas&itm_medium=article-body
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what is now the Yucatan Peninsula in Mexico, and while that would have delivered a swift demise to anything 

unlucky enough to be too close to ground zero, the effects quickly spread worldwide. 

 

 

The impact would have set off tsunamis, earthquakes, volcanic eruptions and widespread wildfires. The 

oceans would have become dangerously acidic, and huge amounts of rock and soot would have been thrown 

into the atmosphere, blocking the Sun for as long as 18 months. In all, as much as three quarters of life on 

Earth was wiped out, including the dinosaurs and about 93 percent of mammals. 

And now, researchers have discovered physical evidence of one these disastrous consequences – tsunamis. 

It’s hard to spot a smoking gun after tens of millions of years, but buried 1.5 km (0.9 miles) underground, 

scientists at the University of Louisiana at Lafayette found fossilized megaripples from the giant waves 

imprinted in the rock. The ripples appear to be spaced an average of 600 m (1,968 ft) apart and stand 16 m 

(52.5 ft) tall on average. The team says that their orientation appears to line up exactly with the impact crater. 

 

https://newatlas.com/space/dinosaur-mass-extinction-asteroid-chicxulub/?itm_source=newatlas&itm_medium=article-body
https://newatlas.com/science/dinosaur-killing-asteroid-ocean-acidification/?itm_source=newatlas&itm_medium=article-body
https://newatlas.com/dinosaur-asteroid-extinction-darkness/50995/?itm_source=newatlas&itm_medium=article-body
https://newatlas.com/mammals-wiped-out-by-asteroid/43941/?itm_source=newatlas&itm_medium=article-body
https://newatlas.com/science/fossilized-megaripples-tsunami-dinosaur-asteroid/?utm_source=New+Atlas+Subscribers&utm_campaign=36d6090a8a-EMAIL_CAMPAIGN_2021_07_16_08_08&utm_medium=email&utm_term=0_65b67362bd-36d6090a8a-92970593#gallery:1
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Seismic images of megaripples below Louisiana 

Kaare Egedahl 

The breakthrough came from seismic imaging data beneath Louisiana in the southern United States, collected 

by Devon Energy while hunting for petroleum resources. This region lies directly across the Gulf of Mexico 

from the site of the Chicxulub impact, and at the time of the cataclysm it was under about 60 m (197 ft) of 

water, thanks to higher sea levels. 

This depth likely helped preserve them for so long. The team says that after the waves had passed and the 

water settled, storms and other natural disturbances wouldn’t have had the power to reach that far down, 

allowing the seabed to hold onto its rippled pattern until it fossilized. 

The new discovery adds more physical clues about the events that followed in the hours and days after the 

Chicxulub impact. Other recent studies found mass graves of fish thrown from the water by tsunamis and 

buried in mud 3,000 km (1,864 miles) away, rains of glass beads from vaporized rock, and material that 

was quickly deposited into the crater as water rushed back in. 

The new research was published in the journal Earth and Planetary Science Letters. 

Source: University of Louisiana at Lafayette via Science Magazine 

We recommend 

1. Rosetta Genomics Launches Lung Cancer Diagnostic | Genomeweb 

GenomeWeb 

2. YORP effect on the evolution of asteroid spin states 

XiaoRan YAN et al., SCIENTIA SINICA Physica, Mechanica & Astronomica, 2019 

3. The international fossil trade from the Paleozoic of the Anti-Atlas, Morocco 

Juan Carlos Gutiérrez-Marco et al., Special Publications, 2018 

1. A four-legged fossil of snake provides insights into snake evolution 

Editage, Editage Insights, 2015 

2. Omics Company Pursues LDT, FDA Routes for Mass Spec-Based CVD Test | Genomeweb 

https://newatlas.com/fossil-site-mass-deaths/59090/?itm_source=newatlas&itm_medium=article-body
https://newatlas.com/science/crater-drilling-aftermath-dinosaur-asteroid-impact/?itm_source=newatlas&itm_medium=article-body
https://www.sciencedirect.com/science/article/abs/pii/S0012821X21003186#!
https://louisiana.edu/
https://www.sciencemag.org/news/2021/07/giant-tsunami-dino-killing-asteroid-impact-revealed-fossilized-megaripples?utm_campaign=news_daily_2021-07-12&et_rid=369353134&et_cid=3845711
https://www.genomeweb.com/rnai/rosetta-genomics-launches-lung-cancer-diagnostic?utm_source=TrendMD&utm_medium=TrendMD&utm_campaign=1&trendmd-shared=1#.YQL5445Kg2w
https://www.sciengine.com/doi/10.1360/SSPMA-2019-0130?utm_source=TrendMD&utm_medium=cpc&utm_campaign=SCIENTIA_SINICA_Physica%252C_Mechanica_%2526_Astronomica_TrendMD_1
http://sp.lyellcollection.org/content/early/2018/10/19/SP485.1?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Special_Publications_TrendMD_1
http://www.editage.com/insights/a-four-legged-fossil-of-snake-provides-insights-into-snake-evolution?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Editage_Insights_TrendMD_1
https://www.genomeweb.com/molecular-diagnostics/omics-company-pursues-ldt-fda-routes-mass-spec-based-cvd-test?utm_source=TrendMD&utm_medium=TrendMD&utm_campaign=1&trendmd-shared=1#.YQHvgONlB-E
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Andrew P. Han, GenomeWeb 

3. In Brief This Week: Janssen, Amgen, Daiichi Sankyo, AstraZeneca, Interpace Biosciences 

Precision Oncology News 

 

Michael Irving 

Michael has always been fascinated by space, technology, dinosaurs, and the weirder mysteries of the 

universe. With a Bachelor of Arts in Professional Writing and several years experience under his belt, he 

joined New Atlas as a staff writer in 2016. 

 

https://newatlas.com/science/fossilized-megaripples-tsunami-dinosaur-

asteroid/?utm_source=New+Atlas+Subscribers&utm_campaign=36d6090a8a-

EMAIL_CAMPAIGN_2021_07_16_08_08&utm_medium=email&utm_term=0_65b67362bd-36d6090a8a-

92970593 

  

https://www.precisiononcologynews.com/regulatory-news-fda-approvals/brief-week-janssen-amgen-daiichi-sankyo-astrazeneca-interpace?utm_medium=TrendMD&utm_source=TrendMD&utm_campaign=TMD_PON#.YBRqzOhKg2w
https://newatlas.com/author/michael-irving/
https://newatlas.com/science/fossilized-megaripples-tsunami-dinosaur-asteroid/?utm_source=New+Atlas+Subscribers&utm_campaign=36d6090a8a-EMAIL_CAMPAIGN_2021_07_16_08_08&utm_medium=email&utm_term=0_65b67362bd-36d6090a8a-92970593
https://newatlas.com/science/fossilized-megaripples-tsunami-dinosaur-asteroid/?utm_source=New+Atlas+Subscribers&utm_campaign=36d6090a8a-EMAIL_CAMPAIGN_2021_07_16_08_08&utm_medium=email&utm_term=0_65b67362bd-36d6090a8a-92970593
https://newatlas.com/science/fossilized-megaripples-tsunami-dinosaur-asteroid/?utm_source=New+Atlas+Subscribers&utm_campaign=36d6090a8a-EMAIL_CAMPAIGN_2021_07_16_08_08&utm_medium=email&utm_term=0_65b67362bd-36d6090a8a-92970593
https://newatlas.com/science/fossilized-megaripples-tsunami-dinosaur-asteroid/?utm_source=New+Atlas+Subscribers&utm_campaign=36d6090a8a-EMAIL_CAMPAIGN_2021_07_16_08_08&utm_medium=email&utm_term=0_65b67362bd-36d6090a8a-92970593
https://newatlas.com/author/michael-irving/
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Engineers grow pancreatic 'organoids' that mimic the real thing 

Organoids could help researchers develop and test new treatments for pancreatic cancer 

 
 

Researchers have developed a synthetic gel that can be used to grow pancreatic organoids, seen here. 

• Credit and Larger Version 

 

September 28, 2021 

U.S. National Science Foundation-funded engineers at MIT, in collaboration with scientists at the Cancer 

Research UK Manchester Institute, have developed a new way to grow tiny replicas of the pancreas, using 

either healthy or cancerous pancreatic cells. Their new models could help researchers develop and test 

potential drugs for pancreatic cancer, currently one of the most difficult types of cancer to treat. 

The results are published in Nature Materials. 

https://www.nsf.gov/discoveries/disc_images.jsp?cntn_id=303560&org=NSF
https://www.nsf.gov/awardsearch/showAward?AWD_ID=0939511&HistoricalAwards=false
https://www.nsf.gov/cgi-bin/good-bye?https://news.mit.edu/2021/pancreatic-organoids-cancer-0913
https://www.nsf.gov/cgi-bin/good-bye?https://www.nature.com/articles/s41563-021-01085-1
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"Reproducibility is one of the major challenges in biomedical research and development, and this team's work 

is a remarkable engineering advance with great potential for cancer drug research while eliminating or 

substantially reducing the need for animal studies," says Sohi Rastegar, head of NSF's Office of Emerging 

Frontiers and Multidisciplinary Activities. 

Using a specialized gel that mimics the extracellular environment surrounding the pancreas, the researchers 

were able to grow pancreatic "organoids" -- miniature, simplified versions of organs -- allowing them to study 

the important interactions between pancreatic tumors and their environment. Unlike some of the gels now 

used to grow tissue, the new gel is completely synthetic, easy to assemble and can be produced with a 

consistent composition every time. 

"The issue of reproducibility is a major one," says Linda Griffith, a biological and mechanical engineer at 

MIT. "The research community has been looking for ways to do more methodical cultures of these kinds of 

organoids, and especially to control the microenvironment." 

The researchers have also shown that their new gel can be used to grow other types of tissue, including 

intestinal and endometrial tissue. 

The scientists also showed that they can use their gel to grow organoids from pancreatic cancer cells from 

patients. They believe it could also be useful for studying lung, colorectal and other cancers. Such systems 

could be used to analyze how potential cancer drugs affect tumors and their microenvironment. 

One of the advantages of the new gel is that it is completely synthetic and can be made easily in a lab by 

mixing specific precursors. The researchers have filed a patent on the technology and are in the process of 

licensing it to a company that could produce the gel commercially. 

--  NSF Public Affairs, Researchnews@nsf.gov 

https://www.nsf.gov/discoveries/disc_summ.jsp?cntn_id=303560&org=NSF&from=news 

  

mailto:Researchnews@nsf.gov
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Altcoins could provide a green solution to energy-guzzling cryptocurrencies 

Authors: Sankar Sivarajah, Head of School of Management and Professor of Technology Management and 

Circular Economy, University of Bradford and Kamran Mahroof, Assistant Professor, Supply Chain 

Analytics, University of Bradford 

24K-Production/Shutterstock 

The cryptocurrency bitcoin now uses up more electricity a year than the whole of Argentina, according 

to recent estimates from the University of Cambridge. That’s because the creation of a bitcoin, in a process 

called mining, is achieved by powerful computers that work night and day to decode and solve complex 

mathematical problems. 

The energy these computers consume is unusually high. Police in the UK recently raided what they believed 

to be an extensive indoor marijuana-growing operation, only to discover that the huge electricity usage that 

had aroused their suspicions was actually coming from a bitcoin-mining setup. 

Thousands of similar setups, around 70% of which are currently based in China, continue to demand more 

and more energy to mine bitcoins. This has understandably prompted environmental concerns, with Elon 

https://www.shutterstock.com/image-photo/cryptocurrency-altcoins-gold-nuggets-investment-store-1968412978
https://www.bbc.co.uk/news/technology-56012952
https://cbeci.org/cbeci/comparisons/
https://www.investopedia.com/tech/how-does-bitcoin-mining-work/
https://www.cnbc.com/2021/05/28/bitcoin-mine-discovered-by-uk-police-on-cannabis-farm-raid-.html
https://theconversation.com/bitcoin-chinas-crackdown-isnt-enough-only-a-global-effort-can-stop-cryptos-monstrous-energy-demand-161776
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Musk tweeting in May 2021 that Tesla would no longer accept bitcoin as payment for its vehicles on account 

of its poor green credentials. 

But there are thousands of other forms of cryptocurrency, collectively termed “altcoins”, which are far 

greener than bitcoin – and to which investors are now turning. Many of them are attempting to use less 

environmentally damaging technology to produce each coin, which may ultimately herald a greener future for 

cryptocurrencies. 

Altcoins 

Of the thousands of “altcoins” in the market, ethereum, solarcoin, cardano, and litecoin have shown promising 

potential as greener alternatives to bitcoin. Let us take the example of litecoin as an example of how they’re 

doing it. 

Litecoins are very similar to bitcoins, except that they reportedly only require a quarter of the time to produce. 

Where sophisticated and powerful hardware with a colossal energy demand is needed to mine bitcoins, 

litecoins can be mined with standard computer hardware which requires far less electricity to run. 

Other alternatives, such as solarcoin, aim to encourage real-world green behaviours. One solarcoin is 

allocated for every megawatt hour that’s generated from solar technology, rewarding those who’ve invested in 

renewable energy. 

Different cryptocurrencies also use different processes to complete transactions. Bitcoin uses what’s called a 

“proof-of-work” protocol to validate transactions, which requires a network of miners to compete to solve 

mathematical problems (the “work”). The winner – and the person who mints a new bitcoin – is usually the 

competitor with the most computing power. 

While proof-of-work is credited for being relatively secure, making it difficult and costly to attack and 

destabilise, it’s incredibly power-hungry. The way it forces bitcoin miners to compete with an ever-expanding 

arsenal of high-tech computers means it has inevitably come to demand more and more electrical power. 

But there are alternatives to this form of mining. Ethereum, which is the world’s second largest 

cryptocurrency behind bitcoin, now uses a different protocol, called “proof-of-stake”. This protocol was 

specifically designed to address environmental concerns about the proof-of-work system, and it does this by 

eliminating competition between miners. Without the competition, there’s no computing power arms race for 

miners to participate in. 

Given the increasing environmental scrutiny that cryptocurrency is now facing, it’s likely that any new 

altcoins will adopt ethereum’s system over bitcoin’s. Investors will likewise look to the green credentials of 

altcoins when deciding which cryptocurrency they’ll convert their bitcoin into. 

https://twitter.com/elonmusk/status/1392602041025843203?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E1392602041025843203%7Ctwgr%5E%7Ctwcon%5Es1_&ref_url=https%3A%2F%2Fwww.entrepreneur.com%2Farticle%2F372848
https://www.barrons.com/articles/elon-musk-rattles-bitcoin-but-it-may-just-be-green-marketing-51620934886
https://cryptopotato.com/altcoins-the-complete-guide/
https://investorplace.com/2021/05/green-coins-5-of-the-most-eco-friendly-cryptos-elon-musk-should-consider-now/
https://theconversation.com/ethereum-what-is-it-and-why-has-the-price-gone-parabolic-153733
https://coinswitch.co/info/solarcoin/what-is-solarcoin
https://www.independent.co.uk/life-style/gadgets-and-tech/cardano-crypto-bitcoin-elon-musk-b1849021.html
https://decrypt.co/10763/litecoin-rises-nearly-13-as-cryptocurrency-markets-turn-green
https://beincrypto.com/learn/litecoin-mining/
https://coincentral.com/litecoin-mining-vs-bitcoin-mining/
https://www.enterprisetimes.co.uk/2017/07/10/solarcoin-blockchain/
https://www.investopedia.com/terms/p/proof-work.asp
https://theconversation.com/ethereum-what-is-it-and-why-has-the-price-gone-parabolic-153733
https://ethereum.org/en/developers/docs/consensus-mechanisms/pos/
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Bitcoin can be traded for any of the thousands of altcoins in the cryptocurrency market. 

lucadp/Shutterstock 

Still the future of finance? 

Despite the criticisms levelled against bitcoin for its shocking energy inefficiencies, the traditional financial 

system is far from green itself. 

In the five years since the Paris Agreement on climate change, for instance, it’s reported that 60 of the world’s 

biggest banks have provided $3.8 trillion (£2.7 trillion) to fossil fuel companies – not very planet-

friendly. One report found that 49% of financial institutions don’t conduct any analysis of how their portfolio 

impacts the climate. 

Then there’s the sector’s electricity use. Where cryptocurrencies have the potential to run without the 

oversight of large financial institutions, the banking sector is built upon a huge amount of infrastructure which 

naturally burns through a great deal of electricity. 

Banks themselves use plenty of computers and servers, as well as thousands of air-conditioned offices and 

fuel-guzzling vehicles. It’s difficult to estimate exactly how much energy is required to support all this 

activity, but one recent report found that the banking system consumes more than twice the electricity that 

bitcoin does. 

https://www.shutterstock.com/image-illustration/cryptocurrency-exchange-rate-panel-3d-render-795136543
https://www.ran.org/bankingonclimatechaos2021/
https://6fefcbb86e61af1b2fc4-c70d8ead6ced550b4d987d7c03fcdd1d.ssl.cf3.rackcdn.com/cms/reports/documents/000/005/741/original/CDP-Financial-Services-Disclosure-Report-2020.pdf?1619537981
https://docsend.com/view/adwmdeeyfvqwecj2
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So while bitcoin is rightly getting a battering for its outrageous energy consumption, there’s ultimately a need 

for all our financial systems to be green and sustainable. Banks can do this by reconsidering their portfolios 

and working towards net zero carbon emissions. But cryptocurrencies offer a different path to greener finance 

– and the altcoins that concentrate on their environmental credentials may well clean up the technology’s 

reputation for excessive energy use.  

This article is republished from The Conversation under a Creative Commons license. Original article. 

 

https://mappingignorance.org/2021/07/14/altcoins-could-provide-a-green-solution-to-energy-guzzling-

cryptocurrencies/?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+MappingIgnora

nce+%28Mapping+Ignorance%29 

  

https://theconversation.com/
https://theconversation.com/bitcoin-alternatives-could-provide-a-green-solution-to-energy-guzzling-cryptocurrencies-163409
https://mappingignorance.org/2021/07/14/altcoins-could-provide-a-green-solution-to-energy-guzzling-cryptocurrencies/?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+MappingIgnorance+%28Mapping+Ignorance%29
https://mappingignorance.org/2021/07/14/altcoins-could-provide-a-green-solution-to-energy-guzzling-cryptocurrencies/?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+MappingIgnorance+%28Mapping+Ignorance%29
https://mappingignorance.org/2021/07/14/altcoins-could-provide-a-green-solution-to-energy-guzzling-cryptocurrencies/?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+MappingIgnorance+%28Mapping+Ignorance%29
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House Poem 

by Jane Cooper 

Issue no. 77 (Winter-Spring 1980) 

Why do I see my house as a second body?  

The disposition of the bed  

like a hungry mouth? the dining room table  

like the eye of Cyclops,  

my third eye, the truth-teller,  

perpetual Thanksgiving gathering all in? 

Whoever knocks here, you enter a palpable skin.  

All I ask is respect  

for this skin of marble, walnut, leather, linen; this hair  

of geranium leaves with its faint, dry breath;  

even the vulgar conversation  

of the air conditioner.  

I am as vulnerable  

to your least touch as a wandering clove of dust. 

  

 

https://theparisreview.us17.list-

manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=0b6ba7490d&e=d538c8f2e0 

  

https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=0b6ba7490d&e=d538c8f2e0
https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=0b6ba7490d&e=d538c8f2e0
https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=0b6ba7490d&e=d538c8f2e0
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August Heat 

by W. F. Harvey 

 

August Heat (1910) is featured in our collection of Halloween Stories and Mystery Stories. 

 

Robert Templeton, Courtroom sketch, 1971 

PHENISTONE ROAD, CLAPHAM. 

August 20th, 190--. 

I have had what I believe to be the most remarkable day in my life, and while the events are still fresh in my 

mind, I wish to put them down on paper as clearly as possible. 

https://americanliterature.com/author/w-f-harvey
https://americanliterature.com/halloween
https://americanliterature.com/mystery-stories
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Let me say at the outset that my name is James Clarence Withencroft. 

I am forty years old, in perfect health, never having known a day's illness. 

By profession I am an artist, not a very successful one, but I earn enough money by my black-and--white 

work to satisfy my necessary wants. 

My only near relative, a sister, died five years ago, so that I am independent. I breakfasted this morning at 

nine, and after glancing through the morning paper I lighted my pipe and proceeded to let my mind wander in 

the hope that I might chance upon some subject for my pencil. 

The room, though door and windows were open, was oppressively hot, and I had just made up my mind that 

the coolest and most comfortable place in the neighbourhood would be the deep end of the public swimming 

bath, when the idea came. 

I began to draw. So intent was I on my work that I left my lunch untouched, only stopping work when the 

clock of St. Jude's struck four. 

The final result, for a hurried sketch, was, I felt sure, the best thing I had done. It showed a criminal in the 

dock immediately after the judge had pronounced sentence. The man was fat---enormously fat. The flesh 

hung in rolls about his chin; it creased his huge, stumpy neck. He was clean shaven (perhaps I should say a 

few days before he must have been clean shaven) and almost bald. He stood in the dock, his short, clumsy 

fingers clasping the rail, looking straight in front of him. The feeling that his expression conveyed was not so 

much one of horror as of utter, absolute collapse. 

There seemed nothing in the man strong enough to sustain that mountain of flesh. 

I rolled up the sketch, and without quite knowing why, placed it in my pocket. Then with the rare sense of 

happiness which the knowledge of a good thing well done gives, I left the house. 

I believe that I set out with the idea of calling upon Trenton, for I remember walking along Lytton Street and 

turning to the right along Gilchrist Road at the bottom of the hill where the men were at work on the new tram 

lines. 

From there onwards I have only the vaguest recollection of where I went. The one thing of which I was fully 

conscious was the awful heat, that came up from the dusty asphalt pavement as an almost palpable wave. I 

longed for the thunder promised by the great banks of copper- coloured cloud that hung low over the western 

sky. 

I must have walked five or six miles, when a small boy roused me from my reverie by asking the time. 

It was twenty minutes to seven. 
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When he left me I began to take stock of my bearings. I found myself standing before a gate that led into a 

yard bordered by a strip of thirsty earth, where there were flowers, purple stock and scarlet geranium. Above 

the entrance was a board with the inscription-- 

CHS. ATKINSON. MONUMENTAL MASON. 

WORKER IN ENGLISH AND ITALIAN MARBLES 

From the yard itself came a cheery whistle, the noise of hammer blows, and the cold sound of steel meeting 

stone. 

A sudden impulse made me enter. 

A man was sitting with his back towards me, busy at work on a slab of curiously veined marble. He turned 

round as he heard my steps and I stopped short. 

It was the man I had been drawing, whose portrait lay in my pocket. 

He sat there, huge and elephantine, the sweat pouring from his scalp, which he wiped with a red silk 

handkerchief. But though the face was the same, the expression was absolutely different. 

He greeted me smiling, as if we were old friends, and shook my hand. 

I apologised for my intrusion. 

"Everything is hot and glary outside," I said. "This seems an oasis in the wilderness." 

"I don't know about the oasis," he replied, "but it certainly is hot, as hot as hell. Take a seat, sir!" 

He pointed to the end of the gravestone on which he was at work, and I sat down. 

"That's a beautiful piece of stone you've got hold of," I said. 

He shook his head. "In a way it is," he answered; "the surface here is as fine as anything you could wish, but 

there's a big flaw at the back, though I don't expect you'd ever notice it. I could never make really a good job 

of a bit of marble like that. It would be all right in the summer like this; it wouldn't mind the blasted heat. But 

wait till the winter comes. There's nothing quite like frost to find out the weak points in stone." 

"Then what's it for?" I asked. 

The man burst out laughing. 



Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 575  october  2021 

 

132 

"You'd hardly believe me if I was to tell you it's for an exhibition, but it's the truth. Artists have exhibitions: 

so do grocers and butchers; we have them too. All the latest little things in headstones, you know." 

He went on to talk of marbles, which sort best withstood wind and rain, and which were easiest to work; then 

of his garden and a new sort of carnation he had bought. At the end of every other minute he would drop his 

tools, wipe his shining head, and curse the heat. 

I said little, for I felt uneasy. There was something unnatural, uncanny, in meeting this man. 

I tried at first to persuade myself that I had seen him before, that his face, unknown to me, had found a place 

in some out-of-the-way corner of my memory, but I knew that I was practising little more than a plausible 

piece of self-deception. 

Mr. Atkinson finished his work, spat on the ground, and got up with a sigh of relief. 

"There! what do you think of that?" he said, with an air of evident pride. The inscription which I read for the 

first time was this-- 

SACRED TO THE MEMORY 

OF 

JAMES CLARENCE WITHENCROFT. 

BORN JAN. 18TH, 1860. 

HE PASSED AWAY VERY SUDDENLY 

ON AUGUST 20TH, 190-- 

"In the midst of life we are in death." 

For some time I sat in silence. Then a cold shudder ran down my spine. I asked him where he had seen the 

name. 

"Oh, I didn't see it anywhere," replied Mr. Atkinson. "I wanted some name, and I put down the first that came 

into my head. Why do you want to know?" 

"It's a strange coincidence, but it happens to be mine." He gave a long, low whistle. 

"And the dates?" 
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"I can only answer for one of them, and that's correct." 

"It's a rum go!" he said. 

But he knew less than I did. I told him of my morning's work. I took the sketch from my pocket and showed it 

to him. As he looked, the expression of his face altered until it became more and more like that of the man I 

had drawn. 

"And it was only the day before yesterday," he said, "that I told Maria there were no such things as ghosts!" 

Neither of us had seen a ghost, but I knew what he meant. 

"You probably heard my name," I said. 

"And you must have seen me somewhere and have forgotten it! Were you at Clacton-on-Sea last July?" 

I had never been to Clacton in my life. We were silent for some time. We were both looking at the same thing, 

the two dates on the gravestone, and one was right. 

"Come inside and have some supper," said Mr. Atkinson. 

His wife was a cheerful little woman, with the flaky red cheeks of the country-bred. Her husband introduced 

me as a friend of his who was an artist. The result was unfortunate, for after the sardines and watercress had 

been removed, she brought out a Doré Bible, and I had to sit and express my admiration for nearly half an 

hour. 

I went outside, and found Atkinson sitting on the gravestone smoking. 

We resumed the conversation at the point we had left off. "You must excuse my asking," I said, "but do you 

know of anything you've done for which you could be put on trial?" 

He shook his head. "I'm not a bankrupt, the business is prosperous enough. Three years ago I gave turkeys to 

some of the guardians at Christmas, but that's all I can think of. And they were small ones, too," he added as 

an afterthought. 

He got up, fetched a can from the porch, and began to water the flowers. "Twice a day regular in the hot 

weather," he said, "and then the heat sometimes gets the better of the delicate ones. And ferns, good Lord! 

they could never stand it. Where do you live?" 

I told him my address. It would take an hour's quick walk to get back home. 
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"It's like this," he said. "We'll look at the matter straight. If you go back home to-night, you take your chance 

of accidents. A cart may run over you, and there's always banana skins and orange peel, to say nothing of 

fallen ladders." 

He spoke of the improbable with an intense seriousness that would have been laughable six hours before. But 

I did not laugh. 

"The best thing we can do," he continued, "is for you to stay here till twelve o'clock. We'll go upstairs and 

smoke, it may be cooler inside." 

To my surprise I agreed. 

* * * 

We are sitting now in a long, low room beneath the eaves. Atkinson has sent his wife to bed. He himself is 

busy sharpening some tools at a little oilstone, smoking one of my cigars the while. 

The air seems charged with thunder. I am writing this at a shaky table before the open window. 

The leg is cracked, and Atkinson, who seems a handy man with his tools, is going to mend it as soon as he has 

finished putting an edge on his chisel. 

It is after eleven now. I shall be gone in less than an hour. 

But the heat is stifling. 

It is enough to send a man mad. 

 

https://americanliterature.com/author/w-f-harvey/short-story/august-heat 

  

https://americanliterature.com/author/w-f-harvey/short-story/august-heat
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US history shows spending on infrastructure doesn’t always end well 

August 11, 2021 8.28am EDT 

Author 

1. Richard White 

Professor of American History, Stanford University 

Disclosure statement 

Richard White does not work for, consult, own shares in or receive funding from any company or 

organization that would benefit from this article, and has disclosed no relevant affiliations beyond their 

academic appointment. 

Partners 

We believe in the free flow of information 

Republish our articles for free, online or in print, under a Creative Commons license. 

Over the past two centuries, federal, state and municipal governments across the U.S. have launched wave 

after wave of infrastructure projects. 

They built canals to move freight in the 1830s and 1840s. Governments subsidized railroads in the mid- and 

late 19th century. They created local sewage and water systems in the late 19th and early 20th centuries, and 

then dams and irrigation systems through much of the 20th century. During World War II, massive amounts 

of public money were spent building and expanding ports, factories, airfields and shipyards. And after the 

war, highway construction – long a state and local project – became a federal endeavor. 

https://theconversation.com/profiles/richard-white-443414
https://ohiohistorycentral.org/w/Ohio_and_Erie_Canal
https://www.worldcat.org/title/sanitary-city-urban-infrastructure-in-america-from-colonial-times-to-the-present/oclc/493770520
https://www.worldcat.org/title/rivers-of-empire-water-aridity-and-the-growth-of-the-american-west-by-donald-worster/oclc/1034713077&referer=brief_results
https://www.worldcat.org/title/fortress-california-1910-1961-from-warfare-to-welfare/oclc/933733064
https://www.worldcat.org/title/fortress-california-1910-1961-from-warfare-to-welfare/oclc/933733064
https://www.eisenhowerlibrary.gov/research/online-documents/interstate-highway-system
https://theconversation.com/profiles/richard-white-443414
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Many of these projects did not end well. The problem wasn’t that the country didn’t need infrastructure – it 

did. And the troubles weren’t the result of technical failures: By and large, Americans successfully built what 

they intended, and much of what they built still stands. 

The real problems arose before anyone lifted a shovel of earth or raised a hammer. These problems stem from 

how hard it is to think ahead, and they are easy to ignore in the face of excitement about new spending, new 

construction and increased employment. 

Our mission is to share knowledge and inform decisions. 

About us 

 

Politicians, business executives and labor leaders like to talk about the benefits of infrastructure work – but 

they often don’t think about the potential detriments. AP Photo/Andrew Harnik 

The questions about which massive structures to build, and where, are actually very hard to answer. 

Infrastructure is always about the future: It takes years to construct, and lasts for years beyond that. 

https://images.theconversation.com/files/415473/original/file-20210810-15-1ebsio7.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://images.theconversation.com/files/415473/original/file-20210810-15-1ebsio7.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://newsroom.ap.org/detail/Biden/7aa324fe76ec44bb9826db88f194911e/photo
https://images.theconversation.com/files/415473/original/file-20210810-15-1ebsio7.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
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The money invested in roads, railroads, airports and dams cannot be repurposed, and what is built requires 

large future expenditures for upkeep. If the infrastructure isn’t needed, then we throw good money after bad. 

 

Railroads, like this one built in Georgia in the 1890s, rapidly overtook canals as a means of getting goods and 

people around the country. Library of Congress 

Overbuilding 

Obsolescence isn’t the worst of the potential problems that can come from infrastructure spending. Railroads 

dominated the 19th century, but the U.S. built too many of them, particularly into the lightly populated West. 

I spent a whole book discussing the many ways in which that work, lauded now as a great success of 

government funding for private infrastructure, was in fact a costly and wasteful failure. The costs began with 

the bankruptcies and repeated regional and national economic crises that 19th-century Americans referred to 

as “railroad depressions.” 

https://images.theconversation.com/files/415474/original/file-20210810-15-1t7p7mw.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://images.theconversation.com/files/415474/original/file-20210810-15-1t7p7mw.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://www.loc.gov/item/99472418/
https://wwnorton.com/books/9780393342376
https://www.pbs.org/wgbh/americanexperience/features/grant-panic/
https://books.google.com/books?id=Kk0tAQAAMAAJ&pg=PA12&lpg=PA12&dq=%22railroad+depression%22&source=bl&ots=KqfFEUl8fg&sig=ACfU3U3aGlAtFeiq-OOlFHiyS6Om6Keyfw&hl=en&sa=X&ved=2ahUKEwiS1PSLgafyAhWLF1kFHZY_B-kQ6AF6BAgPEAM#v=onepage&q=%22railroad%20depression%22&f=false
https://images.theconversation.com/files/415474/original/file-20210810-15-1t7p7mw.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip


Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 575  october  2021 

 

138 

Infrastructure is intended to promote development, and it will. But that can be a problem. There is such a 

thing as dumb growth, like the development that swamped 19th-century markets with wheat, timber and 

minerals that they could not absorb. The result was numerous business failures and the abandonment of whole 

geographic areas when the economy went bust, as during the Dust Bowl. 

The economic damage the overbuilding of railroads yielded paled before the environmental damage wrought 

by the mining, clear-cutting and large-scale agriculture they encouraged. And this points to another problem. 

 

An 1892 map of railroads across the U.S. shows an interlinked web of routes all over the continent. Library of 

Congress 

Delayed costs 

People tend to disregard the long-term costs of the plans they make, particularly if they reap the benefits and 

others pay the costs. 

https://www.worldcat.org/title/garden-in-the-grasslands-boomer-literature-of-the-central-great-plains/oclc/963431294
https://www.worldcat.org/title/dust-bowl-the-southern-plains-in-the-1930s/oclc/1110485202
https://www.worldcat.org/title/dust-bowl-the-southern-plains-in-the-1930s/oclc/1110485202
https://images.theconversation.com/files/415486/original/file-20210810-23-1dprtt0.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://images.theconversation.com/files/415486/original/file-20210810-23-1dprtt0.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://www.loc.gov/item/98688840
https://www.loc.gov/item/98688840
https://images.theconversation.com/files/415486/original/file-20210810-23-1dprtt0.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
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In the early 20th century, municipal water and sewage projects were great successes. They probably had more 

to do with reducing disease than medical advances did. They made modern cities livable. 

But they inflicted costs on others. Los Angeles became Los Angeles by draining water away from the Owens 

Valley, draining a lake and reducing farmland to desert. San Francisco became San Francisco by flooding the 

Hetch Hetchy Valley, which naturalist John Muir once called “a wonderfully exact counterpart of the great 

Yosemite.” The results may have been worth the price, but it is useful to recognize that there was a price – 

one that continues to be paid. 

When launched, new infrastructure seems to be a list of benefits. In the mid-20th century, enthusiasts for 

hydroelectricity and irrigation saw all sorts of advantages as the government dammed Western rivers and 

irrigated Western lands. But many of these lands needed unreasonable amounts of irrigation to yield the 

desired crops. Dams utterly changed the nature of rivers and hurt the iconic species of the Pacific West, 

particularly salmon. It might have been helpful for builders to have had a little less faith that future 

technologies would correct the problems they foresaw. 

 

https://www.jstor.org/stable/40067842
https://www.latimes.com/local/california/la-me-owens-valley-eminent-domain-20170712-story.html
https://www.latimes.com/local/california/la-me-owens-valley-eminent-domain-20170712-story.html
https://www.sfchronicle.com/local/article/Here-s-where-the-Bay-Area-s-water-actually-comes-16220701.php
https://www.sfchronicle.com/local/article/Here-s-where-the-Bay-Area-s-water-actually-comes-16220701.php
https://www.earthisland.org/journal/index.php/articles/entry/a_century_later_the_battle_for_hetch_hetchy_continues
https://www.earthisland.org/journal/index.php/articles/entry/a_century_later_the_battle_for_hetch_hetchy_continues
https://projects.propublica.org/killing-the-colorado/story/arizona-cotton-drought-crisis
https://us.macmillan.com/books/9780809015832
https://images.theconversation.com/files/415492/original/file-20210810-25-spl03t.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://images.theconversation.com/files/415492/original/file-20210810-25-spl03t.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
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Building dams, such as the Grand Coulee on the Columbia River in Washington, provided hydroelectric 

power and irrigation water but damaged the environment. Library of Congress 

Perhaps the greatest federal infrastructure system of the late 20th century is the interstate highway system. It 

changed the spatial arrangement of the nation and how Americans moved. It capitalized on the American car 

culture, until the interstates became crowded around cities they maimed and people confronted climate 

change, to which the cars on those interstates contribute so significantly. 

In promoting infrastructure, politicians will tout jobs, economic growth and a whole array of conveniences 

and benefits. Citizens should be more sophisticated. 

They should ask who – particularly which corporations and developers – are going to benefit from these 

projects. They should look beyond the price tag to the social and environmental costs. Building canals for a 

railroad age proved a great mistake. But climate change makes building an infrastructure for a carbon 

economy a far more dangerous endeavor. 

[Like what you’ve read? Want more? Sign up for The Conversation’s daily newsletter.] 

 

https://theconversation.com/us-history-shows-spending-on-infrastructure-doesnt-always-end-well-

165653?utm_medium=email&utm_campaign=Politics%20Weekly%20%20August%2012%202021%20-

%202029919957&utm_content=Politics%20Weekly%20%20August%2012%202021%20-

%202029919957+CID_e5273cec64cb68ad42ff79a7caf6273f&utm_source=campaign_monitor_us&utm_term

=US%20history%20shows%20spending%20on%20infrastructure%20doesnt%20always%20end%20well 

  

https://www.loc.gov/item/2004667708/
https://www.transportation.gov/testimony/celebrating-50-years-eisenhower-interstate-highway-system
https://theconversation.com/can-a-future-ban-on-gas-powered-cars-work-an-economist-explains-150590
https://theconversation.com/us/newsletters/the-daily-3?utm_source=TCUS&utm_medium=inline-link&utm_campaign=newsletter-text&utm_content=likethis
https://theconversation.com/us-history-shows-spending-on-infrastructure-doesnt-always-end-well-165653?utm_medium=email&utm_campaign=Politics%20Weekly%20%20August%2012%202021%20-%202029919957&utm_content=Politics%20Weekly%20%20August%2012%202021%20-%202029919957+CID_e5273cec64cb68ad42ff79a7caf6273f&utm_source=campaign_monitor_us&utm_term=US%20history%20shows%20spending%20on%20infrastructure%20doesnt%20always%20end%20well
https://theconversation.com/us-history-shows-spending-on-infrastructure-doesnt-always-end-well-165653?utm_medium=email&utm_campaign=Politics%20Weekly%20%20August%2012%202021%20-%202029919957&utm_content=Politics%20Weekly%20%20August%2012%202021%20-%202029919957+CID_e5273cec64cb68ad42ff79a7caf6273f&utm_source=campaign_monitor_us&utm_term=US%20history%20shows%20spending%20on%20infrastructure%20doesnt%20always%20end%20well
https://theconversation.com/us-history-shows-spending-on-infrastructure-doesnt-always-end-well-165653?utm_medium=email&utm_campaign=Politics%20Weekly%20%20August%2012%202021%20-%202029919957&utm_content=Politics%20Weekly%20%20August%2012%202021%20-%202029919957+CID_e5273cec64cb68ad42ff79a7caf6273f&utm_source=campaign_monitor_us&utm_term=US%20history%20shows%20spending%20on%20infrastructure%20doesnt%20always%20end%20well
https://theconversation.com/us-history-shows-spending-on-infrastructure-doesnt-always-end-well-165653?utm_medium=email&utm_campaign=Politics%20Weekly%20%20August%2012%202021%20-%202029919957&utm_content=Politics%20Weekly%20%20August%2012%202021%20-%202029919957+CID_e5273cec64cb68ad42ff79a7caf6273f&utm_source=campaign_monitor_us&utm_term=US%20history%20shows%20spending%20on%20infrastructure%20doesnt%20always%20end%20well
https://theconversation.com/us-history-shows-spending-on-infrastructure-doesnt-always-end-well-165653?utm_medium=email&utm_campaign=Politics%20Weekly%20%20August%2012%202021%20-%202029919957&utm_content=Politics%20Weekly%20%20August%2012%202021%20-%202029919957+CID_e5273cec64cb68ad42ff79a7caf6273f&utm_source=campaign_monitor_us&utm_term=US%20history%20shows%20spending%20on%20infrastructure%20doesnt%20always%20end%20well
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World's biggest green hydrogen hub announced for Western Australia 

By Loz Blain 

 

Western Australia is set to host a monster green fuel project, marshaling 50 GW of wind and solar to produce 

hydrogen and ammonia 

Yarr65/Depositphotos 

Western Australia could soon be home to the world's biggest green hydrogen project. The Western Green 

Energy Hub (WGEH) wants to deploy 50 GW of solar and wind generation to produce up to 3.5 million tons 

of green hydrogen or 20 million tons of ammonia a year. 

This monster project edges out the 45-GW Svevind project in Kazakhstan that was announced just a couple of 

weeks ago. It underscores the huge paydays the energy industry is foreseeing in green energy exports. 

https://newatlas.com/author/loz-blain/
https://depositphotos.com/384665672/stock-photo-western-australia-state-australia-zoomed.html
https://newatlas.com/energy/worlds-biggest-green-hydrogen-project-planned-kazakhstan/?itm_source=newatlas&itm_medium=article-body
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Yes, hydrogen is inefficient and borderline wasteful compared to storing and releasing green energy in 

batteries. But the world is aiming to decarbonize completely by 2050, and batteries simply don't have the 

energy density for many applications, such as long-haul trucking, shipping and aviation. Hydrogen will also 

be key in decarbonizing steel production – and it represents and energy export opportunity in a post-coal and 

oil world that doesn't look like it's getting a global energy grid any time soon to share renewable power 

without putting it on boats. 

The new hub would take advantage of Western Australia's excellent solar potential and solid wind potential, 

occupying some 15,000 square kilometers (5,800 sq mi) of largely red, rocky desert near Kalgoorlie in the 

south-east of the state. Construction would be in phases, to ramp up as expected demand for these green fuels 

grows. 

 

A 15,000-square-kilometrer area on the south-east coast of WA will phase in 50 MW of solar and wind 

generation, with hydrogen and ammonia production facilities 

InterContinental Energy 

https://newatlas.com/energy/h2gs-green-hydrogen-steel/?itm_source=newatlas&itm_medium=article-body
https://newatlas.com/geidco-global-interconnected-energy-grid/46411/?itm_source=newatlas&itm_medium=article-body
https://globalsolaratlas.info/map?c=19.154047,69.875107,3
https://globalwindatlas.info/
https://newatlas.com/energy/western-green-energy-hub/?utm_source=New+Atlas+Subscribers&utm_campaign=36d6090a8a-EMAIL_CAMPAIGN_2021_07_16_08_08&utm_medium=email&utm_term=0_65b67362bd-36d6090a8a-92970593#gallery:2
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The WGEH will be developed by InterContinental Energy, in conjunction with CWP Global and the Mirning 

People, native title holders of the region in question. Interestingly, InterContinental is also behind the Asian 

Renewable Energy Hub (AREH), a similar green fuel project in the north-west of Western Australia that was 

to be the world's largest at 26 MW. 

The AREH was fast-tracked with Major Project status from the Australian Government, but more recently, 

the country's conservative federal environment minister put the kibosh on the development, claiming it would 

have "unacceptable" environmental impacts. It'll be interesting to see how the larger WGEH project fares in 

this regard. 

It's not going to move particularly quickly; a final investment decision isn't expected until sometime after 

2028. 

Source: InterContinental Energy 

We recommend 

1. Chile's government targets green hydrogen exports boom 

Expert Briefings, 2021 

2. Two looks on the agricultural policies West-African oilseed sectors: what perspectives facing 

integration and globalisation? 

Robert Hirsch, OCL (Oilseeds, Crops, fats & Lipids) 

3. When anthropogenic translocation meets cryptic speciation globalized bouillon originates; molecular 

variability of the cosmopolitan freshwater cyclopoid Macrocyclops albidus (Crustacea: Copepoda) 

T. Karanovic et al., Annales de Limnologie - International Journal of Limnology 

1. Luminex Unveils 'Aries' MDx System, Initial Test Menu at AMP Meeting | Genomeweb 

Ben Butkus, GenomeWeb, 2013 

2. As Consumer Genomics Market Cools, Providers Ponder Better Ways to Reach Customers | 

Genomeweb 

Justin Petrone, GenomeWeb 

3. Long-Term Exposure to Mediterranean Diet: Ease Psychological Stress, Promote Healthy Aging 

https://www.abc.net.au/news/2021-06-21/government-rejects-plans-for-massive-renewable-energy-hub/100228008
https://intercontinentalenergy.com/announcements/WGEH-PressRelease-20210713.pdf
https://www.emerald.com/insight/content/doi/10.1108/OXAN-DB258824/full/html?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Expert_Briefings_TrendMD_1
https://www.sciengine.com/doi/10.1051/ocl.2002.0426?utm_source=TrendMD&utm_medium=cpc&utm_campaign=OCL_(Oilseeds%252C_Crops%252C_fats_%2526_Lipids)_TrendMD_1
https://www.sciengine.com/doi/10.1051/ocl.2002.0426?utm_source=TrendMD&utm_medium=cpc&utm_campaign=OCL_(Oilseeds%252C_Crops%252C_fats_%2526_Lipids)_TrendMD_1
https://www.sciengine.com/doi/10.1051/limn/2011061?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Annales_de_Limnologie_-_International_Journal_of_Limnology_TrendMD_1
https://www.sciengine.com/doi/10.1051/limn/2011061?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Annales_de_Limnologie_-_International_Journal_of_Limnology_TrendMD_1
https://www.genomeweb.com/pcr/luminex-unveils-aries-mdx-system-initial-test-menu-amp-meeting?utm_source=TrendMD&utm_medium=TrendMD&utm_campaign=1&trendmd-shared=1#.YQHjurqSmUk
https://www.genomeweb.com/microarrays-multiplexing/consumer-genomics-market-cools-providers-ponder-better-ways-reach-customers?utm_source=TrendMD&utm_medium=TrendMD&utm_campaign=1&trendmd-shared=1#.YQCeAONlB-E
https://www.genomeweb.com/microarrays-multiplexing/consumer-genomics-market-cools-providers-ponder-better-ways-reach-customers?utm_source=TrendMD&utm_medium=TrendMD&utm_campaign=1&trendmd-shared=1#.YQCeAONlB-E
https://www.gastroenterologyadvisor.com/general-gastroenterology/long-term-exposure-to-a-mediterranean-diet-positively-alters-stress/?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Cardiology_Advisor_TrendMD_1
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Endocrinology Advisor, 2020 

 

Loz Blain 

Loz has been one of our most versatile contributors since 2007, and has since proven himself as a 

photographer, videographer, presenter, producer and podcast engineer, as well as a senior features writer. 

Joining the team as a motorcycle specialist, he's covered just about everything for New Atlas, concentrating 

lately on eVTOLs, hydrogen, energy, aviation, audiovisual, weird stuff and things that go fast. 

 

https://newatlas.com/energy/western-green-energy-

hub/?utm_source=New+Atlas+Subscribers&utm_campaign=36d6090a8a-

EMAIL_CAMPAIGN_2021_07_16_08_08&utm_medium=email&utm_term=0_65b67362bd-36d6090a8a-

92970593 

  

https://newatlas.com/author/loz-blain/
https://newatlas.com/energy/western-green-energy-hub/?utm_source=New+Atlas+Subscribers&utm_campaign=36d6090a8a-EMAIL_CAMPAIGN_2021_07_16_08_08&utm_medium=email&utm_term=0_65b67362bd-36d6090a8a-92970593
https://newatlas.com/energy/western-green-energy-hub/?utm_source=New+Atlas+Subscribers&utm_campaign=36d6090a8a-EMAIL_CAMPAIGN_2021_07_16_08_08&utm_medium=email&utm_term=0_65b67362bd-36d6090a8a-92970593
https://newatlas.com/energy/western-green-energy-hub/?utm_source=New+Atlas+Subscribers&utm_campaign=36d6090a8a-EMAIL_CAMPAIGN_2021_07_16_08_08&utm_medium=email&utm_term=0_65b67362bd-36d6090a8a-92970593
https://newatlas.com/energy/western-green-energy-hub/?utm_source=New+Atlas+Subscribers&utm_campaign=36d6090a8a-EMAIL_CAMPAIGN_2021_07_16_08_08&utm_medium=email&utm_term=0_65b67362bd-36d6090a8a-92970593
https://newatlas.com/author/loz-blain/
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Postlude 

by Rita Dove 

Issue no. 235 (Winter 2020) 

Stay by the hearth, little cricket. 

                                                        —Cendrillon 

You prefer me invisible, no more than 

a crisp salute far away from 

your silks and firewood and woolens. 

Out of sight, I’m merely an annoyance,  

one slim, obstinate wrinkle in night’s 

deepening trance. When sleep fails, 

you wish me shushed and back in my hole. 

As usual, you’re not listening: time stops 

only if you stop long enough to hear it 

passing. This is my business:  

I’ve got ten weeks left to croon through. 

What you hear is a lifetime of song. 

 

https://theparisreview.us17.list-

manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=0f4556096c&e=d538c8f2e0 

  

https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=0f4556096c&e=d538c8f2e0
https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=0f4556096c&e=d538c8f2e0
https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=0f4556096c&e=d538c8f2e0
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"Probably the best preserved Ice Age animal ever" found in Siberia 

By Michael Irving 

 

Sparta, the cave lion cub, was found in the Siberian permafrost and dates back around 28,000 years 

Love Dalén 

VIEW 2 IMAGES 

Scientists have discovered two exceptionally well-preserved cave lion cubs in the Siberian permafrost. 

Despite being tens of thousands of years old, the cubs are among the most complete Ice Age specimens ever 

recovered, right down to the whiskers, allowing close examination to determine how they lived and died. 

Permafrost is excellent at preserving ancient life for thousands of years – in recent years scientists have 

recovered the remains of wolves and their pups, million-year-old mammoth DNA, and even managed 

to awaken worms and other microorganisms from their multi-millennia slumber. 

https://newatlas.com/author/michael-irving/
https://newatlas.com/pleistocene-wolf-rna-sequenced/60831/?itm_source=newatlas&itm_medium=article-body
https://newatlas.com/science/ancient-wolf-pup-mummy-permafrost/?itm_source=newatlas&itm_medium=article-body
https://newatlas.com/science/million-year-old-mammoth-dna-record-worlds-oldest/?itm_source=newatlas&itm_medium=article-body
https://newatlas.com/worms-revived-siberian-permafrost/55669/?itm_source=newatlas&itm_medium=article-body
https://newatlas.com/science/bdelloid-rotifer-revived-24000-years-permafrost/?itm_source=newatlas&itm_medium=article-body
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But the new finds are particularly impressive. In 2017 and 2018 two cave lion cubs were hauled out of the 

permafrost along the banks of the Semyuelyakh River in Siberia, with their fur, skin, teeth, soft tissues and 

organs all mummified and intact. They lay 15 m (49 ft) apart, and appeared to be a male and a female, which 

the scientists nicknamed Boris and Sparta. 

"Sparta is probably the best preserved Ice Age animal ever found, and is more or less undamaged apart from 

the fur being a bit ruffled. She even had the whiskers preserved,” says Love Dalén, co-author of the study. 

“Boris is a bit more damaged, but still pretty good.” 

 

Researcher Love Dalén examines one of the cave lion cubs 

Jacquelyn Gill 

https://newatlas.com/science/preserved-lion-cubs-uncovered-siberian-permafrost/?utm_source=New+Atlas+Subscribers&utm_campaign=ffc82008cd-EMAIL_CAMPAIGN_2021_08_09_08_01&utm_medium=email&utm_term=0_65b67362bd-ffc82008cd-92970593#gallery:2
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The condition of the animals allowed the team to take samples and determine their age using radiocarbon 

dating – and that led to a surprising revelation. The pair weren’t siblings at all, and despite their close 

proximity in space they weren’t very close in time. Sparta was dated to around 28,000 years ago, while Boris 

was more than 43,000 years old. 

Based on their size and the development of their teeth, both appeared to be between one and two months of 

age when they died. The team says that burial must have happened suddenly for this level of preservation to 

take place, speculating that they may have been covered in a mudslide or perhaps fell into a crack in the ice. 

There was some damage to their bones, but nothing that suggested they fell victim to predators. 

The researchers say that future work will involve trying to sequence Sparta’s entire genome, which could 

unlock more information about the cave lions, which were common and successful across multiple continents 

during the Pleistocene before they went extinct around 14,000 years ago. 

The research was published in the journal Quaternary. 

Source: Stockholm University 

We recommend 

1. Insight into single-element nobel metal anisotropic silver nanoparticle shape-dependent selective 

ROS generation and quantification 

Jabran Ahmad et al., Campaign Jun 2021 - Environmental, 2021 

2. Insight into single-element nobel metal anisotropic silver nanoparticle shape-dependent selective 

ROS generation and quantification 

Jabran Ahmad et al., Campaign Jun 2021 - Nanoscience, 2021 

3. Female bears find human settlements ideal to protect cubs 

Editage, Editage Insights 

1. NYC, NJ, and Connecticut to Ease COVID-19 Capacity Restrictions 

Cardiology Advisor, 2020 

2. Invitae Prices $50M Stock Offering; Shares Tumble 

GenomeWeb, 2018 

https://www.mdpi.com/2571-550X/4/3/24/htm
https://www.su.se/english/news/sparta-the-28-000-year-old-cave-lion-1.566145
https://pubs.rsc.org/en/content/articlelanding/2021/ra/d0ra10616j?utm_campaign=Environmental&utm_medium=advert&utm_source=TrendMD
https://pubs.rsc.org/en/content/articlelanding/2021/ra/d0ra10616j?utm_campaign=Environmental&utm_medium=advert&utm_source=TrendMD
https://pubs.rsc.org/en/content/articlelanding/2021/ra/d0ra10616j?utm_campaign=Nanoscience&utm_medium=advert&utm_source=TrendMD
https://pubs.rsc.org/en/content/articlelanding/2021/ra/d0ra10616j?utm_campaign=Nanoscience&utm_medium=advert&utm_source=TrendMD
http://www.editage.com/insights/female-bears-find-human-settlements-ideal-to-protect-cubs?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Editage_Insights_TrendMD_1
https://www.psychiatryadvisor.com/home/topics/general-psychiatry/?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Cardiology_Advisor_TrendMD_1
https://www.genomeweb.com/business-news/invitae-prices-50m-stock-offering-shares-tumble?utm_source=TrendMD&utm_medium=TrendMD&utm_campaign=1&trendmd-shared=1#.Wruh0xopChA
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3. American Cancer Society 2021 Statistics Report Shows Continuous Decline in Cancer Mortality 

Rate, Illuminates Disease-Specific Trends 

Endocrinology Advisor, 2020 

 

Michael Irving 

Michael has always been fascinated by space, technology, dinosaurs, and the weirder mysteries of the 

universe. With a Bachelor of Arts in Professional Writing and several years experience under his belt, he 

joined New Atlas as a staff writer in 2016. 

LATEST NEWS 

 

https://newatlas.com/science/preserved-lion-cubs-uncovered-siberian-

permafrost/?utm_source=New+Atlas+Subscribers&utm_campaign=ffc82008cd-

EMAIL_CAMPAIGN_2021_08_09_08_01&utm_medium=email&utm_term=0_65b67362bd-ffc82008cd-

92970593 

  

https://www.pulmonologyadvisor.com/home/topics/lung-cancer/?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Cardiology_Advisor_TrendMD_1
https://www.pulmonologyadvisor.com/home/topics/lung-cancer/?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Cardiology_Advisor_TrendMD_1
https://newatlas.com/author/michael-irving/
https://newatlas.com/science/preserved-lion-cubs-uncovered-siberian-permafrost/?utm_source=New+Atlas+Subscribers&utm_campaign=ffc82008cd-EMAIL_CAMPAIGN_2021_08_09_08_01&utm_medium=email&utm_term=0_65b67362bd-ffc82008cd-92970593
https://newatlas.com/science/preserved-lion-cubs-uncovered-siberian-permafrost/?utm_source=New+Atlas+Subscribers&utm_campaign=ffc82008cd-EMAIL_CAMPAIGN_2021_08_09_08_01&utm_medium=email&utm_term=0_65b67362bd-ffc82008cd-92970593
https://newatlas.com/science/preserved-lion-cubs-uncovered-siberian-permafrost/?utm_source=New+Atlas+Subscribers&utm_campaign=ffc82008cd-EMAIL_CAMPAIGN_2021_08_09_08_01&utm_medium=email&utm_term=0_65b67362bd-ffc82008cd-92970593
https://newatlas.com/science/preserved-lion-cubs-uncovered-siberian-permafrost/?utm_source=New+Atlas+Subscribers&utm_campaign=ffc82008cd-EMAIL_CAMPAIGN_2021_08_09_08_01&utm_medium=email&utm_term=0_65b67362bd-ffc82008cd-92970593
https://newatlas.com/author/michael-irving/
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Education researchers assess impacts of long-term remote learning on students 

 

View Image Credit 

Education researchers assess impacts of long-term remote learning on students 

NSF projects support return to classroom 

By Jason Bates 

September 21, 2021 

Students and teachers had their routines disrupted when the nation shut down in March 2020 to fight the 

COVID-19 pandemic. Across the country, educators took their classrooms online to keep students engaged, 

and as the lockdown continued for many into the following school year, remote learning options became more 

sophisticated and interactive. 

https://beta.nsf.gov/science-matters/education-researchers-assess-impacts-long-term-remote-learning-students?utm_medium=email&utm_source=govdelivery#hero-credit-caption
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The success of these online learning efforts varied across the country, influenced by an array of factors, 

leaving many educators and researchers wondering what long-term impact this interrupted year will have on 

STEM students of all levels and backgrounds. 

As the only U.S. federal agency that supports fundamental research across all fields of science and 

engineering, the U.S. National Science Foundation made more than 1,200 awards totaling over $200 million 

to study multiple aspects of the pandemic. Among those are projects assessing the impact of lost classroom 

time, as well as projects helping students and teachers return to face-to-face, group learning settings. 

CoBuild19: Engaging families in STEM activities online 

Play Video 

CoBuild19: Engaging families in STEM activities online 

CoBuild19 was created in response to the pandemic but can inform future responses to emergencies and 

promote family learning at home overall. 

The pandemic becomes a teaching opportunity 

As learning environments shifted from the classroom to the home, teachers and parents looked to take 

advantage of existing resources, such as NSF-supported STEM activities for students online. There were also 

multiple NSF awards made to groups developing additional instructional aids for teachers. 

Adam Maltese, an associate professor at Indiana University Bloomington, led the launch of a Facebook group 

– CoBuild19 – to deliver STEM activities for kids. Under the NSF grant, the group analyzed how families and 

children engage with the activities and how STEM content can best be delivered to meet learners' needs and 

interests. The page now has approximately 5,000 members, including museums, organizations, teachers, 

librarians and parents.  

Researchers from the University of Missouri and the University of North Carolina at Chapel Hill collaborated 

to develop a curriculum that teaches high school students about viral epidemics as a scientific and social 

issue. The approach was designed to help students connect their classroom learning experiences with their 

lives beyond school, a key characteristic of science literacy. A follow-on award will help researchers develop 

new curriculum for students interested in learning about epidemics to different types of scientific modeling. 

Teaching about a pandemic in a pandemic 

Play Video 

Teaching about a pandemic in a pandemic 

https://beta.nsf.gov/science-matters/seven-nsf-supported-stem-resources-are-perfect-home-learning
https://beta.nsf.gov/now-leaving-dea1bbf4a1251af7b3f397d27c?external_url=https%3A%2F%2Fwww.facebook.com%2Fgroups%2FCoBuild19%2F&back_url=https%3A%2F%2Fbeta.nsf.gov%2Fscience-matters%2Feducation-researchers-assess-impacts-long-term-remote-learning-students%3Futm_medium%3Demail%26utm_source%3Dgovdelivery
https://www.nsf.gov/awardsearch/showAward?AWD_ID=2027368&HistoricalAwards=false
https://www.nsf.gov/awardsearch/showAward?AWD_ID=2023088&HistoricalAwards=false
https://nsf.gov/news/mmg/mmg_disp.jsp?med_id=186433&from=
https://www.nsf.gov/awardsearch/showAward?AWD_ID=2101083&HistoricalAwards=false
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The project helped high school students learn about viral epidemics as a scientific and social issue, connecting 

the classroom with with lives outside of school. 

Students and professors at University of Houston-Clear Lake expanded the scope of an existing Course-based 

Undergraduate Research Experience (CURE) award in microbiology to research how the coronavirus might 

spread among younger adult populations with asymptomatic carriers. This NSF RAPID award enabled 

students to learn how research is conducted as well as contribute knowledge about how the coronavirus 

works. Students also developed a virtual reality tool to learn how to sequence DNA fragments, building skills 

valuable in clinical and research laboratories. 

Remote learning could have long-term impact on STEM diversity 

Teachers worked harder than ever during the lockdown, but the success of remote learning varied amongst 

groups and throughout regions. A consistent finding among researchers measuring the impacts was that 

disparities such as lack of internet access in rural areas, were amplified during the lockdown. 

Time away from regular classroom interaction leads to declines in student performance, often referred to as 

"summer learning loss." The National Opinion Research Center at the University of Chicago is studying 

the impact on students of the extended loss of classroom time due to the pandemic, or "pandemic learning 

loss," especially in STEM education. The repercussions are expected to fall disproportionately on poor, 

minority and underserved students, and initial findings indicate that academic gaps in STEM learning have 

increased. 

A similar study on undergraduate STEM students and the impact of the digital divide found that about 1 in 6 

students taking a STEM course often had internet connectivity or other technology problems. This was more 

prominent among students of color and those from lower-income households. Researchers at Fort Valley State 

University found that historically Black colleges and universities experienced a range of negative impacts on 

student retention and learning, due to both a lack of online tools available for students and instructors that had 

little experience in teaching online courses. 

Our community rose to the challenges that fulltime remote learning created and kept many students engaged 

throughout a difficult time. But the environment also reminded us of the inequalities faced by our most 

vulnerable in regard to access to quality educational opportunities, especially in STEM fields. - Sylvia 

Butterfield, acting assistant director for EHR 

Technology was not the only source of problems for students. Some expressed that they had trouble staying 

motivated due to the lack of in-person interaction with teachers and classmates as well as concerns about 

whether remote learning of basic level courses would properly prepare them for higher level 

classes.  Research on the mental health impacts of graduate students conducted by Montana State University 

found that negative impacts on learning were also created by increasing concerns around food and housing 

insecurity or more childcare responsibilities. This resulted in an increase in expected delays in completing 

degree work or a change in career plans. 

https://www.nsf.gov/awardsearch/showAward?AWD_ID=2028400&HistoricalAwards=false
https://nsf.gov/awardsearch/showAward?AWD_ID=2030436&HistoricalAwards=false
https://nsf.gov/awardsearch/showAward?AWD_ID=2029642&HistoricalAwards=false
https://www.nsf.gov/awardsearch/showAward?AWD_ID=2028573&HistoricalAwards=false
https://www.nsf.gov/awardsearch/showAward?AWD_ID=2030313&HistoricalAwards=false
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This long-term impact of pandemic learning could be a further reduction in the quantity and diversity of 

STEM professionals, with only those students whose families have the resources to easily access e-learning 

opportunities remaining fully committed to STEM education programs, researchers said. 

“The COVID-19 pandemic had a far-reaching impact, affecting students of all ages and educators,” said 

Sylvia Butterfield, acting assistant director for EHR. “Our community rose to the challenges that fulltime 

remote learning created and kept many students engaged throughout a difficult time. But the environment also 

reminded us of the inequalities faced by our most vulnerable in regard to access to quality educational 

opportunities, especially in STEM fields.” 

 

Existing NSF programs as well as newly funded opportunities will be available to help students returning to 

the classroom setting and getting their careers back on track. Photo Credit: Syda Productions 

NSF funding to support return to classroom and laboratory 

While researchers continue to assess the impact of expanded remote learning, students at all education levels 

are returning to the classroom. NSF has developed several programs to aid students in these efforts. 
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As part of the response to COVID-19, the NSF Directorate for Education and Human Resources is funding 

awards through both regular appropriations and new sources. Existing funding programs will also be used to 

help students get back on track, such as the EHR Racial Equity in STEM Education program, the Advancing 

Innovation and Impact in Undergraduate STEM Education at Two-year Institutions of Higher Education, and 

Supplemental Funding for Postdoctoral Researchers to Mitigate COVID-19 Impacts on Research Career 

Progression. 

Thanks to Congress, funding provided under the American Rescue Plan will be used to support groups most 

affected – women researchers, underrepresented groups and early-career faculty – as well as individuals at 

vulnerable career transition points, such as undergraduates preparing to attend graduate school, graduate 

students nearing the end of their research careers and postdoctoral fellows. In addition, funds will support the 

nation's science museums and other community-based organizations that provide learning opportunities and 

have been challenged during the pandemic.  

“With students across the US back in the classroom, we must strive to ensure that the tools and proper 

environments for learning are accessible and equitable for all,” Butterfield said. “We can build upon the 

lessons we learned over the past several months, not just to help students and researchers recover from any 

setbacks but to create improved opportunities for education that are available to all.” 
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