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We Are Human Scientists!
By Dr. Megan Sharrock, www.imbe.leeds.ac.uk

T

he word human relates to the characterisation of humankind and as scientists I believe we aim to show the better
qualities of humankind. In spite of this, I
have long felt the need to defend my
‘human’ status as a scientist, in particular
as a female scientist. We are often made to
feel that emotion is a weakness and that as
a scientist we must focus on logic alone.
Many scientists have the ‘brain’ to conduct scientific research, the natural intelligence and ability. However, I would like to see more ‘heart’ in
scientific research. The overwhelming desire and
need to help others and further scientific knowledge.
Here are five ways that embracing our emotions
can benefit us and our research.
1. Motivation Is Key
As scientists we recognise that research has its
peaks and troughs (maybe more troughs than
peaks if we are completely honest). During those
times motivation is key to maintain perseverance
and resilience. For that reason, emotion is essential. Although we are intellectually capable of
conducting scientific research and interested in
our field of work, without the motivation and determination to succeed our research would be
hindered.
For me motivation comes from the underlying
need for my research. The clinical need behind
my research is the reason I care so deeply about
my work and why I remain motivated. Last year
I had the pleasure of attending a conference
where I got to meet many patients who shared
their past experiences and thoughts on my research. This was invaluable. Being emotionally
connected to my work and wanting to better the
lives of others is why I chose to become a scientist. Without embracing that emotion, I would
not be the researcher I am today. Think about
the reason you became a scientist and what emotions this provokes for you, both the good and the
bad. Embrace them.
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The CDT has allowed me to continue to learn and develop
skills in new areas aside from biology including engineering and business innovation through the wide selection of
taught modules and laboratory placements whilst being a
part of active research.
www.regenerative-medicine.leeds.ac.uk

2. Human Versus Scientific Answers
An insecurity of mine is Imposter Syndrome, one
that many scientists share. There have been
many times that I have attended a conference, a
seminar, a meeting where despite my existing
scientific knowledge, I feel completely lost on the
subject matter. This is perfectly fine as we continue to learn and expand our knowledge over
time.
However, as scientists we can become fixated on
terminology and this can be detrimental to the
widespread sharing of our work. When asked
about my research I feel I often give more
‘human’ answers compared to other scientific researchers. Initially, this was an insecurity for me
as I didn’t feel as intelligent as my peers. However, it was brought to my attention that this is
an advantage I have to embrace. Providing basic,
simplified answers on complicated subject matter
can result in increased understanding among researchers as well wider audiences which promotes public engagement. ›››
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The role of human emotions in science and research.
"We tend to think that science is all about facts and logic and
human feelings are often neglected or considered an obstacle to
get rid of. Emotions are as important in science as they are
in any other part of our lives. Science is made by
humans, and as human beings, we cannot
get rid of our emotions."
Source: Ted talk by Ilona Stengel

Referring back to my previous point, not all answers require in depth, highly detailed scientific
terminology or ‘robot’ language as I like to call it.
When presenting your work, answer honestly
and refer back to the reason you decided to be a
scientist. You care. That is more than enough.
3. Understanding Your Colleagues
Embracing your emotions in the workplace can
benefit you but also your colleagues. Furthering
your understanding of your colleagues can lead to
a more efficient working environment and reinforce interpersonal relationships. We all have differing levels of emotional intelligence and that
should be respected. The common expectation to
leave our emotions at the door has always confused me. I am human. I have emotions. If we
normalised and utilised our emotional capacity
this would provide a more supportive work force
and promote passionate research.
4. Supervisor-Student Relationship
I have been extremely lucky to have such understanding, supportive and passionate supervisors
throughout my studies and road to research. Unfortunately, this isn’t the case for everyone. I believe this can be attributed again to the lack of
emotion within our working environment.
Checking in with your student on a ‘human’ level
can make a world of difference to their research.
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Although work is important, if a person isn’t feeling their best, their work will not be their best.
Therefore, it makes sense to allow them to be
honest about their feelings. My supervisor and I
often split our meetings to address both work and
personal topics. I often joke that the first half of
our meetings are a therapy session and the other
half about work. For me it is important to have a
supervisor who I feel comfortable and able to
share with or my work would suffer as a result.
Also, asking your supervisor how they are and
checking in with them can make a difference.
Maintaining a brave face at work isn’t always
possible. We are human.
5. Aspire To Inspire
A common question: how do we get more people
interested in STEM? EMOTION. Teach children
and adults about how exciting STEM is. Show
them how STEM can upset you when you see others suffering due to a lack of research. Express
your frustration when your grant is rejected. Portray how happy you are when your methodology
produces the results you want. Exude pride when
your research has an impact. If we want others to
become involved in STEM, we have to inspire
them. I firmly believe that if I can become a scientist that anyone can. If you have the ‘heart’,
your ‘brain’ will follow.
■■■
This article originally appeared at The Female Scientist,
www.thefemalescientist.com
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Make Your Own Family Tree
Do you know you have a family tree? Family trees are interesting and fun and always
growing. Once you make the tree, you will be able to remember how everyone is related.
So what does your family tree look like?
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Christopher J. Preston (Montana, USA)
Christopher J. Preston is a professor of philosophy and a fellow at the Program on Ethics and Public Affairs at the University of Montana in Missoula.
He works on the ethics of emerging technologies such as synthetic biology,
gene drives, and climate engineering. Prof. Preston is the author of several
books and numerous articles in environmental philosophy, including The Synthetic Age: Outdesigning Evolution, Resurrecting Species, and Reengineering
Our World (MIT 2018). His work in ethics has been funded by the US National Science Foundation. www.hs.umt.edu

Steven C. Hayes (Reno, Nevada)
Dr. Steven C. Hayes is Nevada Foundation Professor at the Department of
Psychology at the University of Nevada. He is the author of 44 books and over
600 scientific articles. His career has focused on an analysis of the nature of
human language and cognition to the understanding and alleviation of human suffering. In 1992 Dr. Hayes was listed by the Institute for Scientific
Information as the 30th “highest impact” psychologist in the world.
www.evolution-institute.org

Sian Ellen Halcrow (Dunedin, New Zealand)
Associate Professor Sian Ellen Halcrow is a bioarchaeologist with a research
focus on infant and child health and disease in the past. She leads and is an
Associate Investigator on several multidisciplinary projects investigating the
effects that the adoption and intensification of agriculture has on health in
the past, with a regional focus on Southeast Asia. Recently, professor Halcrow
has started a project researching adaptation and environmental change in
Northern Chile using large superbly-preserved prehistoric human collections
from the region, which include the earliest examples of artificial mummification in the world. www.otago.ac.nz

Megan Sharrock (UK)
Dr. Sharrock, PhD, is a researcher at the University of Leeds and part of
the CDT TERM iMBE 2017 cohort. Her research is focused on haemarthrosis
of the ankle joint and how the biological process contributes to mechanical
effect within the ankle joint. She holds a BSc in Biomedical Science with First
Class Honors and an MSc with Distinction in Industrial Biotechnology from
Liverpool John Moores University. Dr. Sharrock also worked within Upstream Development at Allergan Biologics Limited as an industrial placement
student. www.regenerative-medicine.leeds.ac.uk

Girl Scout (USA)
Girls Scout USA extraordinary journey began more than 100 years ago with
the original G.I.R.L., Juliette Gordon “Daisy” Low who, on March 12, 1912, in
Savannah, Georgia, organized the very first Girl Scout troop. Girl Scouts
unleashes the G.I.R.L. (Go-getter, Innovator, Risk-taker, Leader) in every
girl, preparing her for a lifetime of leadership, from lobbying the city council
with her troop to holding a seat in Congress; from running her own cookie
business today to tackling cyber-security tomorrow. www.girlscouts.org
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of Antiquities and Director of Excavations at Giza, Saqqara, Bahariya Oasis,
and the Valley of the Kings. Dr. Hawass received his PhD in 1987 from the
University of Pennsylvania, where he studied as a Fulbright Fellow. He has
written numerous scholarly articles and books, and is a highly respected
Egyptologist. Known for his ability to reach out to the public, for more than
thirty years ,he has been raising awareness of archaeology and the preservation of Egypt’s precious heritage. www.drhawass.com

Thomas Wynn (Colorado Springs, USA)
Thomas Wynn is Professor of Anthropology at the UCCS, where he has taught
since 1977. He earned his AB in Sociology/Anthropology at Occidental College,
and his MA and PhD in Anthropology at the University of Illinois, Urbana.
Prof. Wynn's training was in the archaeology of the Lower Palaeolithic (early
Stone Age). In the 1970s and 1980s he participated in field projects in Europe
and Africa and in 2011, he and Prof. Coolidge established the UCCS Center for
Cognitive Archaeology. His books include The Evolution of Spatial Competence
(1989), The Rise of Homo sapiens: The evolution of modern thinking (with F.
Coolidge 2009), and How to think like a Neandertal (with F. Coolidge 2012).
www.uccs.edu

Frederick L. Coolidge (Colorado Springs, USA)
Professor Frederick L. Coolidge received his BA, MA, and PhD from the University of Florida and completed a two-year Postdoctoral Fellowship in Clinical
Neuropsychology at Shands Teaching Hospital, University of Florida. He came
to UCCS in 1979. Prof. Coolidge is a three-time Fulbright Fellowship Award
recipient (India, 1987, 1992, 2005). He has received three teaching awards including the lifetime designation, University of Colorado Presidential Teaching
Scholar, and he received the UCCS Letters, Arts, and Sciences Annual Outstanding Research and Creative Works Award, 2004-2005, and the UCCS Annual Faculty Award for Excellence in Research, 2006-2007. www.uccs.edu

Frank T. McAndrew (Galesburg, Illinois)
Frank McAndrew is the Cornelia H. Dudley Professor of Psychology at Knox
College and is well-known as a purveyor of psychological science to lay audiences. He is regarded as one of the "key individuals" in the history of environmental psychology by researchers in that field. Prof. McAndrew is a winner of
the Caterpillar Faculty Achievement Award and has been nominated for the
prestigious CASE U.S. Professor of the Year Award. He is an elected Fellow of
the Association for Psychological Science, the Society of Experimental Social
Psychology and a Charter Fellow of the Midwestern Psychological Association.
www.frankmcandrew.com

The University of Leeds (Yorkshire, UK)
The University of Leeds, established in 1904, is a public research university in
Leeds, West Yorkshire, England.With 33,300 students, it is the fifth largest
university in the UK. From 2006 to present, the university has consistently
been ranked within the top 5 in the United Kingdom for the number of applications received. www.leeds.ac.uk
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15 Fun Facts About Evolution
By Puffin team, www.penguin.co.uk

D

id you know that Charles Darwin’s theory of evolution caused quite a stir in the 19th century? At
the time, many still believed the world and everything in it was created all at once. In On the
Origin of Species, Sabina Radeva has retold Darwin’s original work along with her own beautiful illustrations. Here are a few of our favourite facts about evolution.

1. It took Charles Darwin, an English naturalist, 20 years to write and publish his original book ‘On
the Origin of Species’ that explained the process of evolution.
2. No two animals are the same, even if they belong to the same species.
3. There are over 340 breeds of dog, yet they all come from one kind of wild wolf that existed many
years ago.
4. Humans share the same five-fingered bone structure in their hands with lots of other animals that
have paws, wings or flippers, such as lemurs and bats.
5. Many of the pets, farm animals and garden flowers we see today are the result of human choice.
For example, farmers would have chosen to breed the chickens that lay the best eggs, and gardeners
would have encouraged the most beautiful plants to grow.
6. The slightest difference in colour or design can help an animal or plant live, survive and reproduce
better in the wild. This is known as natural selection.
7. Instinct is another important part of natural selection. For example, most birds know they must
travel to warmer places to survive during winter.
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8. If animals and plants did not compete to survive, the earth would be covered by the offspring of a
single pair.
9. Little changes within one species can add up and create a whole new species.
10. But often these changes happen over thousands of years. So, it’s hard to see evolution happening
with our own eyes.
11. Fossils are evidence of extinct species. However, perfect conditions are needed for fossils to form.
12. We are able to see from fossils that dinosaurs, woolly mammoths and dodos lived many years ago.
But we’ll never really know all of the weird and wonderful species that previously existed!
13. Although they both live underwater, dolphins evolved from mammals whereas sharks evolved
from fish ancestors.
14. Humans, animals, plants, insects and even bacteria, all descend from the first living things that
ever came to be.
15. At one point in time, whales walked on land!
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How Humans Create Their Own Evolution
By Professor Steven C. Hayes, www.psychologytoday.com

T

he Evolution of Consciousness Enabled
Conscious Evolution.

One of the biggest challenges in evolutionary science is to explain the evolution of consciousness.
While that is widely recognized, most evolutionists also take the stand that evolution itself is
not, has not been, and cannot be conscious.
Taken together, this leads to an anomaly:
On the one hand, evolutionists recognize the importance of the evolution of consciousness, and on
the other hand, most evolutionists deny its importance to the understanding of their own field.
For evolutionary science to play a bigger role in
society that takes full advantage of its scientific
scope and depth, this anomaly has to end. Evolution can be, has been, and is consciousness.
Part 1: The Evolution of Consciousness
Consciousness can be thought of as the ability to
respond to oneself and the environment and the
pattern they contain.
When humans and nonhuman animals dramatically decrease their ability to respond (for example during sleep or coma), they are said to be
"semi-conscious" or even "unconscious." In a similar way, as life forms develop more complex ways
of responding (for example through heightened
senses or increased intelligence), they are said to
become more conscious of their surroundings.
Defined in this way, it is difficult to imagine a
world in which consciousness didn’t evolve. This
is so because no evolved trait is successful in all
environments - it all depends on the context. The
particular ways creatures gain resources, reproduce, protect offspring, or avoid predators can
only be understood (and are only beneficial)
within a particular environment. In a different
context, these same traits can be fatal. The Dodo
bird never shied away from bigger animals, because it didn’t have a natural predator. However,
once Dutch sailors arrived on the island’s shore,
the fearless bird became an easy catch, and
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Dr. Hayes has been President of several scientific
societies and has received several national awards,
such as the Lifetime Achievement Award from the
Association for Behavioral and Cognitive Therapy,
and Google Scholar lists him as among the most
cited scholars in the world.
www.webometrics.info

quickly went extinct in the 17th century. In other
words, an inconspicuous trait became fatal once
the environment changed.
Consciousness means being more sensitive to
changes in the environment and its impact.
This is such a great advantage, that it’s virtually
guaranteed to be a core product of evolution.
Consciousness, as I’ve defined it, will not only
evolve; it’s a key characteristic of complex animals. But Is Evolution Conscious? Imagine an
animal that can detect a predator because of its
enhanced eyesight. It is entirely reasonable to
say that this animal has evolved to be more conscious of the presence of a predator. But was evolution itself conscious in such a case? Variations
are blind, and while the heritable changes in the
visual system helped the animal to better avoid
predators, it was not on purpose. The eyesight
did not change in order to detect the predator. ›››
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However, there’s more to the story. A welladjusted visual system requires more than just
the right set of genes - it also requires the right
developmental process. If you would sew a kitten’s eyelids shut during a critical period, it will
never develop normal eyesight, even if the visual
deprivation is only a matter of days. In principle,
a kitten could create this harm by its own behavior. For example, a kitten could close its eyes too
much, or hide its face in its mother’s underbelly
too much - both of which would interfere with the
normal development of its eyesight.
A healthy kitten, however,
does not normally do this because it has a natural preference to seek proper visual
stimulation. In behavioralese:
it’s a natural reinforcer. In
other words, evolution created
sensory preferences and reward system to ensure that
developmental and learning
processes can play their role in
fostering healthy sensory systems. While not self-directed in
the same way as human action, purposeful behavior is a
key element in evolution for all
of the animals that evolved
since learning by consequences
arrived half a billion years ago.
Part 2: What Animals Can and Cannot Do
Animals can learn from the past and change
their actions to produce desired outcomes. For
example, lots of dogs are more than willing to sit
down after hearing the command “sit”, simply
because they have learned to get yummy treats
afterwards. This type of behavior is called operant conditioning, and it’s a more elaborated form
of consciousness. By contacting regularities between certain actions and their resulting environmental outcomes, an animal can purposefully
act and respond. This type of behavior is crucial
in evolutionary processes such as niche selection
(seeking out a particular environment) or niche
construction (creating long lasting environmental
changes such as dens, dams, and the like).
We know it started half a billion years ago because all organisms that arrived since the Cambrian period can learn this way, while none that

11

I

Young People Science

evolved earlier can do so. Major evolutionists
have argued that the Cambrian explosion - the
sudden occurence of a grand multitude of species
- was enabled by the evolution of operant learning that allowed life forms to seek out and stay in
particular environments, thus changing the evolutionary selection pressures for new forms and
features and eventually new species to emerge.
If we grant that consciousness evolved, and that
consciousness impacted evolution, is it necessary
to say that organisms evolve
consciously? At least when
we’re talking about humans, I
think the answer is “yes”.
What No Other Animal Can
Do
By 12-16 months, a human infant can do something no other
animal can do. When it learns,
for instance, that a rubber
duck is called “duckie”, the infant will orient itself toward
the duck when hearing the name. This may seem insignificant on the surface, but it’s
actually a fundamental step in
the evolution of consciousness.
From a simple relation (rubber
duck - > “duckie”), the infant
has inferred a second relation
(“duckie” - > rubber duck). No
other animal has yet been
shown reliably to create this kind of “two-way
street” between events. This derivation is called
“stimulus equivalence”, and it is the first example of a learning process that is relational, not
associative.
The Limits of Associative Learning
Associative learning is not robustly reversible or
combinatorial. For example, when dogs are provided with food after hearing a bell, they will
quickly begin to salivate just by hearing the bell.
However, they will not raise their ears when food
is presented. It just doesn’t work in reverse.
Relational learning, in contrast, can be reversed
and combined. If I am bigger than you, you are
smaller than me. The derived relation is just as
robust as the known relation.
The human infant quickly learns to apply

›››
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other reversible relations. If a human infant
hears an unfamiliar name it will search for an
unfamiliar object in its environment and, if one is
found, it will derive a two-way relation between
the name and the object. As additional types of
relations are added (through comparisons, oppositions, contingencies, etc.), vast cognitive networks emerge from very limited environmental
inputs.
The evolution of human language and cognition
is based on this type of relational learning. We
know that in part because children who do not
show this kind of relational learning show only limited verbal and intellectual abilities, whereas if
they are successfully
taught to develop it, they
begin to advance more rapidly.

choices to alter that future, humans are consciously evolving.
The War on Evolution
I believe this is not only factually correct, but also politically useful, because it might improve use
of evolutionary science to the betterment of all.
Only a minority of the US population currently
believes that human beings are as they are due
to natural processes of evolution. I can’t help but
think that is in part because evolution has not
yet been shown to matter to the average Joanne
or Joe. For that sad situation to change, evolutionists themselves need
to show that they can
solve problems of human
concern. This, however,
can only happen if evolutionists step up to the idea
that evolution can be conscious.

Part 3: How Evolution
When businesses know
Became Conscious
they can apply evolutionRelational learning is the
ary concepts to creating a
smoking gun of evolution.
more cooperative, creative,
Through a relational nethealthy, and successful
work humans can respond
team, they will view evoluSteven C. Hayes; „It began in horrific
to an imagined future, not
tionary science differently.
department meeting where I was forced to
watch full professors fight, in a way only wild
just “futures” that have
When people struggling
animals and full professors are capable off.”
been experienced in the
with anxiety, or lonelihttp://bit.ly/StevesFirstTED
past. We learn relations
ness, or physical disease
such as “if ...then” or
know that applied evolu“before…after” and we can apply these to novel
tionary science is there to make a positive differsituations. Through a relational network humans ence, they will view evolutionary science differcan consciously decide on actions to shape and
ently.
influence their own future. This is huge!
The culture at large will not attend to evolution
The future that is created symbolically via huin a major way, until it is clear that humanity
man language can alter the impact of the current has the capacity to evolve on purpose, culturally
environment. Nelson Mandela can treat a prison
and within a lifetime.
guard kindly, for example, because that action
We have evolutionary accounts of consciousness –
brings a just world a little bit closer, even if the
now we need evolutionists to apply those acguard himself is a source of deprivation. Said in
counts to their own assumptions, theories, and
another way, human cognition can change the
"selection criteria" for human behavioral and cul- purposes. Understanding the evolution of conscitural evolution. Genetic evolution depends on life ousness provides the basis for evolutionary science itself to consciously evolve, and to help human
and death. Human behavioral evolution suppleindividuals and groups do so as well.
ments that process with cognitively available
meaning and purpose.
■■■
When people consider their future and apply evoFor the longer version in This View of Life,
lutionary scientific concepts to actions and policy
www.evolution-institute.org
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Otago-led Research Cites Faulty Science and
Ethics in DNA Analyzes of 'Ata’.
University of Otago (NewZealand), www.otago.ac.nz

U

niversity of Otago-led international collaborative research calls into question the ethics
and skeletal and genomic analysis surrounding
research into the much publicised alien-like
"Atacama mummy".
University of Otago bioarchaeologist Associate
Professor Sian Halcrow led an
international research team focusing on the very small mummified body, whose findings are
published today in the International Journal of Paleopathology. The team evaluated work
carried out on the body by Stanford University researchers,
which was pullished in Genome
Research earlier this year.

development of a foetus, the Otago-led research
team say.
"Unfortunately, there was no scientific rationale
to undertake genomic analyses of Ata because
the skeleton is normal, the identified genetic mutations are possibly coincidental, and none of the
genetic mutations are known to
be strongly associated with
skeletal pathology that would
affect the skeleton at this
young age," Associate Professor
Halcrow says.
The situation highlights the
need for an interdisciplinary
research approach for a case
study such as "Ata", she says.
"This case study allows us to
showcase how drawing together
multiple experts in osteology,
medicine, archaeology, history
and genetics is essential for accurate scientific interpretations
and for considering the ethical
implications of genomic analysis.

The mummy in question was
discovered more than a decade
ago in an abandoned town in
the Atacama Desert of Chile
and nicknamed "Ata". In analysing this tiny mummified
body, the Stanford researchers
concluded genetic abnormalities
could explain perceived abnormal characteristics of the skele"A nuanced understanding of
Associate Professor Sian Halcrow from the
ton, which was only 15cm long. University of Otago, New Zealand, and her skeletal biological processes
colleagues from Universities in the USA, and cultural context is essenHowever, Associate Professor
tial for accurate scientific interSweden and Chile, have highlighted a
number of concerns about research into
Halcrow and her peers from
pretation and for acting as a
the 'Atacama mummy', undertaken by
Universities in the United
check on the ethics and legality
researchers from Stanford University.
States, Sweden and Chile, have
of such research."
Photo credit: University of Otago, New
highlighted a number of conZealand
cerns about the ethics, skeletal
Co-author Bernardo Arriaza, a
bioarchaeologist from the University of Tarapacá
and genomic analysis around the research.
in Chile says it is crucial to consider the archaeoAs experts in human anatomy and skeletal devel- logical content in addition to an interdisciplinary
opment, the Otago-led research team found no
approach. It is important to remember the situaevidence for any of the skeletal anomalies retion is a pregnancy loss possibly from the very
ported by the Stanford researchers. All the abrecent past. "This mummy reflects a sad loss for
normal characteristics cited by the Stanford rea mother in the Atacama Desert," Dr Arriaza
searchers are part of normal skeletal
says. ›››
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The Otago-led research team also highlighted
concerns around archaeological legislation and
the ethics of carrying out research with no ethical
consents, nor archaeological permits cited by the
Stanford researchers.
"We caution DNA researchers about getting involved in cases that lack clear context and legality, or where the remains have resided in private
collections. In the case of Ata, costly and timeconsuming scientific testing using whole genome
techniques was unnecessary," Associate Professor
Halcrow says.
Associate Professor Halcrow is also disappointed
that she and co-author, Kristina Killgrove, from
the University of North Carolina at Chapel Hill's
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Department of Anthropology, were unable to submit a response to the article and research in
question to Genome Research.
"We were both told that Genome Research does
not publish letters to the editor, only original research papers, despite senior authors Nola and
Butte's (the Stanford University researchers')
later response statement in which they seek to
justify the ethics of their analyses," Associate
Professor Halcrow says.
"For the scientific process to advance it is essential to have open debate through peer-reviewed
journals."
■■■
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How Dreaming Changed Human Evolution
By Prof. Frederick L. Coolidge, Ph.D. & Prof. Thomas Wynn, Ph.D. www.uccs.edu

S sleep is based upon comparisons of the sleep
cience’s understanding of the evolution of

of current animals, including fish, reptiles, mammals, and primates (monkeys, apes, chimps, and
us).

report vividly active dreams, and they often recall flying, running, fleeing, driving, and a many
other activities. However, like slow-wave sleep,
REM can be dangerous because humans are virtually paralyzed during REM sleep! This muscle
paralysis is also called muscle atonia. It is apparently an evolved trait that protects our muscles
from acting out the scenes in our dreams.

Sleep probably began with simple rest periods.
Perhaps, as early as 300 million years ago, one of
the first distinct stages of sleep evolved, slowWe (Coolidge & Wynn) have proposed that the
wave sleep. In modern humans, this is a very
first major leap
deep, heavy
in human cogsleep, and it is
nition occurred
difficult to
when Homo
awaken someerectus made
one during it.
the full transiSlow-wave
tion from
sleep begins
sleeping in
soon after the
trees to sleeponset of a
ing on the
sleep period,
ground about
and it is com1.9 million
pleted usually
years ago.
within the first
Sleeping on the
couple of hours
The Founders of the Center For Cognitive Archaeology,
ground offered
of sleep. ModProfessors Thomas Wynn (L) and Frederick L. Coolidge (C)
many chalern humans
and friend (R)
lenges, but
get about one
provided a host of solutions. One important chalhour of slow-wave sleep in an 8-hour sleep period, and if suddenly awakened from it, they usu- lenge was the increased likelihood of predation,
and it was partially solved by having many more
ally deny dreaming and or indeed having any
members for protection. Fire could be used for
thoughts whatsoever. Often, they not only have
no clue what time it is, but sometimes report that protection and cooking; the earliest tentative eviit takes them a short time (seconds) to remember dence for controlled use of fire is about this old.
where they are or even who they are. They are
also almost completely oblivious to noises in their Homo erectus may also have relied more on meat.
More meat fueled bigger brains, as brain size was
environment, so in evolutionary terms this stage
of sleep rendered animals particularly vulnerable no longer constrained by vegetarian diets. Meateating, perhaps, also changed the nature of tool
to dangers such as predation.
use from simple use of stones to crack nuts and
A second, very important stage of sleep probably
cracking bones for marrow to stone tools as weapcoincided with the appearance of mammals about ons for defense and for predation. Ancient human
200 million years ago. It is rapid-eye-movement
types could go from being prey to being predasleep or better known as REM sleep. Humans do
tors!
report images, thoughts, or ideas during sleep,
but it is only during REM sleep, when one's eyeThese terrestrial hominins, Homo erectus, also
balls are rapidly moving periodically, that people undoubtedly slept better on the ground with ›››
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the protection of many others and the protection
of a shelter, rock overhang, or cave. We think
that the liabilities of slow-wave sleep (being
‘dead’ to the world) and being paralyzed in REM
sleep no longer had the deadly consequences associated with sleeping in a nest high in a tree.
Specifically, we believe that the natural selection
against REM sleep was reversed, and now sleeping on the ground under the protection of others
and protection from bad weather allowed for
greater amounts of REM sleep and a more integrated, single sleep period. Comparative studies
of extant human and nonhuman primates supports this REM speculation. Humans’ percentage
of REM sleep is about 25% of their total sleep.
Chimpanzees (our genetically closest ancestor)
have about 20% REM, and monkeys (a more distant ancestor) have from about 5% to 15% REM
sleep.
So, what are the evolutionary advantages of more
REM sleep and the integrity of a single extended
sleep period on the ground? We published an article in 2006 (in the journal Before Farming: The
Archaeology and Anthropology of HunterGatherers), where we hypothesized that there
were three prominent advantages. The first advantage was that dreams primed us to be more
alert for certain dangers when we were subsequently awake. Imagine the dream of an ancient
hunter where he or she forgot their spear while
on a hunt. In the morning, they would be much
more likely to remember all of their hunting
equipment. Thus, dreams often rehearse possible
threats in our daily lives and make us more prepared in waking life for particular threatening
situations, calamities, and even social interactions.
The second advantage of a single extended sleep
period was memory consolidation. There is now a
raft of empirical evidence that slow-wave sleep
and REM sleep help to consolidate and enhance
memories, both procedural memories, like navigating in larger territories or stone knapping,
and semantic/declarative memories, like the
meanings of sounds and thoughts.
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So, the old adage, get a good night’s sleep before
a test or performance is true: sleep helps to make
memories more permanent and actually enhances those memories just as if they had been
rehearsed while awake.
The third advantage was that the dreams during
REM sleep could be creative and could have provided hominins with innovative solutions to problems. About 50% of contemporary mathematicians claim that a solution to a mathematical
problem came to them in a dream. The brilliant
Indian mathematician Srinivasa Ramanujan
(1887-1920) said his theorems came to him in
dreams. The Russian chemist Dmitri Mendeleev
said laws governing the periodic table came to
him in a dream. Of course, there many other examples in music, art, and literature where
dreams were said to be influential in a song,
painting, or book.
Beginning with the advent of Homo erectus, archaeologists found a new type of stone tool, the
bifacial symmetrical hand axe, which was shaped
like a teardrop or leaf. It was major advance over
the first stone tools, sharp flakes knocked off
from a larger stone. The bifacial hand axe required far more cognitive abilities than sharp
flakes. The knappers of the bifacial hand axe may
not have had a specific blueprint in their minds,
but they certainly intentionally shaped it with
great skill and care. Did the new stone tool design come to a sleeping Homo erectus in a dream?
What scientist can say that cognitive processes
such as creativity and innovation are restricted
to waking life? They cannot. So, dreaming, slowwave sleep, and a single extended sleep period
may have had a profound influence on human
evolution beginning about 1.9 million years ago,
and good sleep continues to be beneficial in all
kinds of ways to modern humans.
Do you want to read more about aspects of human cognitive evolution? Our newest book (2018),
The Rise of Homo sapiens, is available from Oxford University Press. www.global.oup.com
■■■
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Castles; What Were They For?

What and when were the
Middle Ages?
The name was later given to a period
of European history. Things that happened in, or come from the Middle
Ages are called "medieval".
The Middle Ages started in about the
11th century and ended about 1500. A
century is a hundred years. The 11
century was from 1001 to 1100, and the
12th from 1100 to 1200, and so on. So
medieval castles had about 500 years
to develop and change in.

Did they have toilets?
Sort of. There were Pots in the
lord and lady's bed chamber,
which is how they came to be
called chamber Pots. Servants
had to empty them. There were
also things called garderobes.
These were seats above chutes
set in the outer walls of the
keep.
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Where did people
sleep?
The rich had plush beds
with curtains around
them. The servants were
less lucky. They had to
bring out their thin
straw mattresses and
sleep wherever they
could. This was often in
the Great Hall.

For a real cool Quiz about Medieval
times click the "History" button on
www.ducksters.com
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Did they have baths?
Yes, baths were tubs like barrels. Some of these were so big that
people needed steps to climb into them. Even the noblest of nobles
didn't have baths very often. The tubs were carried into the bedroom
when they were wanted.

During the Middle Ages knights
wore heavy armor made of metal.
There were two main kinds of armor:
chain mail and plate armor.

Chain mail
Chain mail was made from thousands of metal rings. The typical
chain mail armor was a long cloak
called a hauberk. Knights wore a
padded cloak underneath the armor
to help them carry the weight of the
armor. A chain mail hauberk could
weigh as much as 30 pounds.
Although chain mail was flexible
and offered good protection, it could
be pierced by an arrow or thin
sword. Some knights began to put
plates of metal over vital parts of
their bodies for added protection.
Soon they were completely covered
in plate armor and they stopped
wearing chain mail.

Plate armor
By the 1400s most knights were
wearing full plate armor. This armor
offered better protection, but it was
less flexible and heavier than chain
mail. A full set of plate armor
weighed around 60 pounds. Many
pieces of the armor had a unique
name.
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Oxygen Linked With the Boom and Bust of
Early Animal Evolution
By The University of Leeds, www.leeds.ac.uk
research reveals clues to a crucial period
N ew
of rapid evolution in complex animals that
began roughly 540 million years ago.

The research examines the period of rapid evolution, known as the Cambrian explosion, and indicates extreme fluctuations in atmospheric oxygen
levels corresponded with evolutionary surges and
extinctions in animal biodiversity. The trigger for
this fundamental phase in the
early history of
animal life is a
subject of ongoing biological
debate.

been difficult to determine what factors might
have kick started this crucial point in evolution.
“By analysing the carbon and sulphur isotopes
found in ancient rocks, we are able to trace oxygen variations in Earth’s atmosphere and shallow oceans during the Cambrian Explosion.

"When compared to fossilised animals from the
same time we
can clearly see
that evolutionary radiations
follow a pattern
of ‘boom and
bust’ in tandem
with the oxygen
levels. This
strongly suggests oxygen
played a vital
role in the emergence of early
The Cambrian Period, or explosion, it is the time when most of the
animal life.”

The study, published today in
Nature Geoscience by scientists from the
UK, China and
Russia, gives
major groups of animals first appear in the fossil record.
strong support
to the theory
Study co-author
that oxygen content in the atmosphere was a ma- Professor Graham Shields from UCL Earth Scijor controlling factor in animal evolution. Led by
ences, said: “This is the first study to show
the University of Leeds and UCL, the study is
clearly that our earliest animal ancestors experithe first to show that during the Cambrian explo- enced a series of evolutionary radiations and botsion there was significant correlation between
tlenecks caused by extreme changes in atmossurges in oxygen levels and bursts in animal evo- pheric oxygen levels.
lution and biodiversity, as well as extinction
events during periods of low oxygen.
“The result was a veritable explosion of new animal forms during more than 13 million years of
The history of oxygen on Earth
the Cambrian Period. In that time, Earth went
from being populated by simple, single-celled and
Dr Tianchen, study lead author and postdoctoral
researcher at the University of Leeds, began this immobile organisms to hosting the wonderful variety of intricate, energetic life forms we see toresearch while at UCL. He said: “The complex
day.”
creatures that came about during the Cambrian
explosion were the precursors to many of the
The team analysed the carbon and sulphur isomodern animals we see today.
topes from marine carbonate samples collected
"But because there is no direct record of atmofrom sections along the Aldan and Lena rivers in
spheric oxygen during this time period it has
Siberia. During the time of the Cambrian ›››
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explosion this area would have been a shallow
sea and the home for the majority of animal life
on Earth.
The lower Cambrian strata in Siberia are composed of continuous limestone with rich fossil records and reliable age constraints, providing suitable samples for the geochemical analyses.
The isotope signatures in the rocks
relate to the
global production
of oxygen, allowing the team to
determine oxygen
levels present in
the shallow ocean
and atmosphere
during the Cambrian Period.

us track the pulses of carbon and sulphur entering the sediments in this critical evolutionary
cradle. Our model uses this information to estimate the global balance of oxygen production and
destruction, giving us new insight into how oxygen shaped the life we have on the planet today.”

Study co-author Maoyan Zhu from Nanjing Institute of Geology
and Palaeontology, Chinese
Academy of Sciences, said:
“Understanding
what triggered the
Cambrian explosion requires multidisciplinary
study. It took a
long time to get
this result. We
Lena River in Sakha (Yakutia), Siberia.
already got samples from Siberia
Credit: Andrey Zhuravlev, Lomonosov Moscow
in 2008.
State University

Study co-author
Dr Benjamin
Mills, from the
School of Earth
and Environment at Leeds, said: “The Siberian
Platform gives us a unique window into early marine ecosystems. This area contains over half of
all currently known fossilised diversity from the
Cambrian explosion. Combining our isotope
measurements with a mathematical model lets

"The sections in Siberia are difficult to access. It
took time for us to organize the expedition and
collect the samples there. Without support from
Russian colleagues, we could not have done the
project.”
■■■

In an ever-changing, in-creasingly
complex world, it's more important than
ever that our nation's youth are prepared to bring knowledge and skills to
solve problems, make sense of information, and know how to gather and
evaluate evidence to make decisions.
These are the kinds of skills that
students develop in science, technology,
engineering and math—disciplines
collectively known as STEM.
Source www.ed.gov/stem
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Let‘s Play Science

Discover top 100 most
popular Children's
Science & Nature
Books in Best Sellers.
Www.amazon.com
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How Cities and Lights Drive
the Evolution of Life
By Professor Christopher Preston, www.humansandnature.org

U

rbanization and the spread of artificial
light are transforming all of earth’s species,
bringing about a host of unintended consequences
In 1800, only two percent of the human population lived in cities. A century later, that portion
grew to 15 percent. Then, sometime in 2007, a
person was born in a city somewhere on the globe
who tipped the proportion of Homo sapiens that
lives in cities over the 50 percent mark. Despite
the fact that cities cover only two to three percent
of terrestrial surface area, more than half of humanity is now urban-dwelling. There is no going
back.
For a species that spent close to 200,000 years
living in grasslands and scrubby forests, hunting
and foraging, and using skins, wood, and grasses
for shelter, we are increasingly occupying an evolutionarily unfamiliar niche, where the sensory
and physical dimensions of a life lived in daily
contact with the natural world have been replaced by a whole set of alternate experiences:
Cement and traffic, 90-degree corners, bars, sirens, glass, and streetlights increasingly dominate our senses. As far as our genes are concerned, we live in an alien world. Phobias about
snakes slithering out of toilet bowls, coyotes
snatching children out of strollers, and diseases
infiltrating city water supplies reveal the location
of our biological roots. The shadow of the wild
continues to haunt the psyche of even the most
entrenched urbanite.
Alongside us, fast-breeding and opportunistic
species are changing their behaviors and their
genomes so that they will fit better in the urban
world. City-dwelling swallows are evolving
shorter wings that allow them to avoid the traffic
better, and sparrows and starlings have raised
the pitch of their calls to compensate for the
background urban noise. Moths are gaining different color patterns so that they have more suitable camouflage in their new concrete habitat.
Evolutionary forces are turning city-bound mice
into separate subspecies in different city parks,
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Christopher J. Preston is professor of philosophy
at the University of Montana in Missoula,
and the author of, among other books,
“The Synthetic Age,” from which this article
is adapted. www.hs.umt.edu

unable to exchange genes with cousins who live a
few blocks away.
A second and related agent of evolutionary
change is the progressive banishment of darkness from the world at the hands of electric light.
Paul Bogard has written poignantly of his deep
regret at the “end of night.” He points out that
the spread of electricity across many parts of the
globe has condemned real darkness to the
planet’s history. This lack of night comes with
sizable biological consequences. Excessive illumination is disrupting the natural rhythms created
by millions of years of the earth’s steady axial
rotation.
The first photos of the earth from space taken by
lunar-bound astronauts revealed a spectacular
blue marble poised in front of a star-speckled expanse. The individuals lucky enough to see the
planet from this vantage point were all ›››
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transformed. American astronaut Edgar Mitchell
memorably described his impression of it as “a
small pearl in a thick sea of black mystery.” The
planet’s finitude, its swirling beauty, and its apparent fragility gave our species its first clear
sense of our lack of astral significance. Norman
Cousins later remarked that “what was most significant about the lunar voyage was not that man
set foot on the Moon but that they set eye on the
Earth.”

to change its color from a deep inky black to various shades of orange, yellow, and white. The
carefree spreading of megawatts of unused light
into the night sky has led to a pale dome of illumination above every population center. This
glow refuses to leave the city’s vault even when
most of its residents are asleep. Bogard quotes an
Iroquois writer who told him “we have the night
so the Earth can rest.” As electrification has
spread across the world, the amount of rest available to the earth has diminished. This loss to the
planet also appears increasingly to be a loss of
our own.

More recent photographs of the earth taken at
night have revealed a pearl that is increasingly
crossed by spider webs of yellow light projected
from cities and the transportation corridors beHuman bodies have natural circadian rhythms.
tween them. The world is now comprehensively
These rhythms are adjustments to the waxing
illuminated. Thanks
and waning of light
to the ubiquity of
during the earth’s
electric light, less and
daily rotations. Evoless of the planet falls
lution lodged such
genuinely into darkpatterns deeply inside
ness any more. Power
of us. The circadian
shunted through inrhythm has an influcandescent filaments,
ence on hormone prothe gases of fluoresduction, body temcent lights, and a bilperature regulation,
lion light-emitting
blood pressure, and
diodes means that
other key functions.
darkness is being
Plants, animals,
pushed off the landcyanobacteria, and
scape by this electric
fungi all have similar
interloper. Synthetic Like Homo sapiens adapting to the city, peregrines are figuring out rhythms that are
light races through
ways to live, feed, and rest in a world that no longer resembles the their own evolutionone their genes prepared them to find. Source: Wikimedia Commons ary adaptations to the
the air for miles beyond its intended desrising and setting of
tination, leading to a diffusion rate that far exthe sun. Leaves turn to face the sun and drop in
ceeds that attainable by the bulldozers and digthe fall, petals open and close daily, animals rest,
and bacteria fix nitrogen at rates that are direct
gers that make its spread possible.
responses to periodic and predictable changes in
Prior to Thomas Edison’s design of the first comlight. When patterns of light and darkness
mercially viable light bulb, nighttime illuminachange, organisms must rapidly adapt or pay the
tion came only from flames fueled by imperfect
price.
sources, such as wood, whale oil, paraffin, and
natural gas. The light from these sources danced
Consider that more than a fifth of all mammal
unpredictably and was always mottled by the
species are bats. In addition to these well-known
smoke of imperfect combustion. The spread of the lovers of a dark world, 60 percent of invertelight was limited by available fuel, environbrates and 30 percent of vertebrates are nocturmental conditions, and a basic lack of penetranal. This means that a large number of the living
tion. Many still feel attached to the light provided forms that share the planet with us have evolved
by a cavorting flame, seeking it out from wood
so that darkness is an essential factor in their
and wax when wishing to disappear into memowell-being. Of those species that are not fully
ries or create venues for intimacy. When the lim- nocturnal, a large number are crepuscular, a
ited light cast by these flames was overtaken by
word that has exactly the right sound to describe
that of incandescent bulbs, the nighttime started the creeping and partially hidden character of ›››
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Thanks to the ubiquity of electric light, less and less
of the planet falls genuinely into darkness any
more. (Yongyuan Dai via Getty Images)

activity that takes place at twilight. The swapping out of darkness for light across much of the
planet affects all of these species.
Sea turtles emerging from the surf and no longer
able to navigate by the moon due to beachfront
floodlights are perhaps the best-known victims of
artificial illumination. But in addition to the turtles, countless other species are shifting their behavioral patterns to accommodate a planet that
is increasingly lit up.
Peregrine falcons, for example, are adapting to
the new frontier of urban living by figuring out
how to hunt pigeons, ducks, and bats in the city
at night. The nocturnal hunt no longer involves
the 200-mile-per-hour “stoop” from above that
has made peregrines famous as the fastest birds
on earth. Illumination provided by the glowing
city means that the nighttime ambushes involve
a new type of stalk. Peregrines fly upward toward the illuminated bellies of their unsuspecting prey, rotating at the last second to pierce the
hapless victim’s feathered breast with their
deadly talons. Like Homo sapiens adapting to the
city, peregrines are figuring out ways to live,
feed, and rest in a world that no longer resembles
the one their genes prepared them to find.
Meanwhile, in developed countries, up to 20
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percent of the workforce is employed in service
industries that require employees to be awake for
large portions of the night. Night-shift workers
such as janitors, health care attendants, and
those who labor in 24-hour manufacturing facilities are some of the people who bear this burden.
Those who work the graveyard shift seldom replace the number of hours of sleep they missed at
night with the same number of hours of sleep
during the day.
In a striking indication that the end of night has
consequences, the World Health Organization’s
International Agency for Research on Cancer
concluded in 2007 that “shift-work that involves
circadian disruption is probably carcinogenic to
humans.” It is thought that this may have something to do with disruption to the production of
the hormone melatonin, but at the moment, this
is little more than a guess. It should come as no
surprise that the human body has a deep biological connection to the earth’s diurnal rhythm. One
of a growing number of local and national organizations concerned about the loss of darkness in
America is the National Park Service.
This agency has created a “night sky team” to
raise awareness of the importance of darkness as
a new type of resource, pointing out with impeccable logic and federally approved rhythm that ›››
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“half the park happens after dark.” In 2006, the
Park Service committed itself to preserve the
natural lightscapes of parks, which it described
in ethical language as “resources and values that
exist in the absence of human-caused light.” Artificial light is now deemed an “intrusion” into the
park ecosystem, suggesting that the distinction
between what is artificial and what is natural is
not yet completely moot.
Astronomers too are obviously miffed. Light pollution from cities is making optimal conditions
for star gazing harder and harder to find. This is
not only the concern of a few professionals with
big budgets. Astronomy may be one of the most
widely enjoyed arts on the face of the planet,
ranging in its practitioners from Ph.D. scientists
with multi-million-dollar telescopes to five-yearold children trying not to topple to the ground
while craning their necks upward to wonder at
the night sky.
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Seeing the moon and the stars above is one of the
most orienting of human experiences, yet it was
recently determined that more than a third of the
world’s population can no longer see the Milky
Way due to the presence of light pollution.
There may be no reason to lament the urban path
we have taken given its many positive contributions to our humanity. But there is no doubt it is
a path causing an unstoppable shift in who we,
as well as the species that like to live alongside
us, essentially are. After all, “If we never see the
Milky Way,” asks Bogard (quoting science writer
and poet William Fox), “how will we know our
place in the universe?”
■■■
This article originally appeared at the MIT Press Reader,
www.thereader.mitpress.mit.edu
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Movies Which Will Make You Travel to
Ancient and Future Civilizations
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Homo Sapiens and Early Human Migration
Khan Academy, www.khanacademy.org

Overview
Homo sapiens, the first modern humans, evolved
from their early hominid predecessors between
200,000 and 300,000 years ago. They developed a
capacity for language about 50,000 years ago.
The first modern humans began moving outside
of Africa starting about 70,000-100,000 years
ago.
Humans are the only
known species to have
successfully populated,
adapted to, and significantly altered a wide variety of land regions
across the world, resulting in profound historical and environmental
impacts.

dry climates and evolved as the Africa’s dry savannah regions expanded.
According to the savannah hypothesis, early treedwelling hominids may have been pushed out of
their homes as environmental changes caused
the forest regions to shrink and the size of the
savannah expand. These changes, according to
the savannah hypothesis, may have caused them
to adapt to living on the
ground and walking upright instead of climbing.

Hominids continued to
evolve and develop
unique characteristics.
Their brain capacities
increased, and approximately 2.3 million years
ago, a hominid known as
Homo habilis began to
Where do we begin?
make and use simple
Before we tell the stories
tools. By a million years
that make up world hisago, some hominid spetory, it is useful to ask:
cies, particularly Homo
where do we begin?
erectus, began to migrate
Where did our human
out of Africa and into
A human ancestor dispersed out of Africa in waves via
Eurasia, where they bestories start?
modern-day Egypt and the Middle East before arriving at
the Arabian Peninsula. It is believed that around this time gan to make other adHomo sapiens is part of
the Homo sapien species (modern-day humans) was
vances like controlling
distinguishing itself from the more primitive ancestor.
a group called hominids,
fire.
Source: www.dailymail.co.uk
which were the earliest
humanlike creatures.
Extinction is a normal
Based on archaeological and anthropological evipart of evolution, and scientists continue to theodence, we think that hominids diverged from
rize why other hominid species didn’t survive. We
other primates somewhere between 2.5 and 4
do have some clues as to why some species were
million years ago in eastern and southern Africa. less successful at surviving than others, such as
Though there was a degree of diversity among
an inability to cope with competition for food,
the hominid family, they all shared the trait of
changes in climate, and volcanic eruptions.
bipedalism, or the ability to walk upright on two
Migration and the Peopling of the Earth
legs.
How and why?
Evolution
Between 70,000 and 100,000 years ago, Homo
Scientists have several theories about why early
sapiens began migrating from the African contihominids evolved. One, the aridity hypothesis,
nent and populating parts of Europe and Asia.
suggests that early hominids were more suited to They reached the Australian continent in ›››
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Left: Homo habilis skull. Right: Homo erectus skull. Image courtesy Wikimedia commons.
canoes ; sometime between 35,000 and 65,000
years ago. Scientists studying land masses and
climate know that the Pleistocene Ice Age created
a land bridge that connected Asia and North
America (Alaska) over 13,000 years ago. A widely
accepted migration theory is that people crossed
this land bridge and eventually migrated into
North and South America.
Map of the world showing the spread of Homo
sapiens throughout the Earth over time. Homo
sapiens are reflected with red arrows (shown
populating the entire world over time), Homo neanderthalensis is reflected in orange in what is
Europe and the Middle East today, and Homo
erectus is represented in yellow in Africa, South
Asia, and Southeast Asia.
Adaptation and effects on nature
When humans migrated from Africa to colder climates, they made clothing out of animal skins

and constructed fires to keep themselves warm
often, they burned fires continuously through the
winter. Sophisticated weapons, such as spears
and bows and arrows, allowed them to kill large
mammals efficiently.
Along with changing climates, these hunting
methods contributed to the extinction of giant
land mammals such as mammoths, giant kangaroos, and mastodons. Fewer giant mammals, in
turn, limited hunters’ available prey.
In addition to hunting animals and killing them
out of self-defense, humans began to use the
earth’s resources in new ways when they constructed semi-permanent settlements. Humans
started shifting from nomadic lifestyles to fixed
homes, using the natural resources there. Semipermanent settlements would be the buildingblocks of established communities and the development of agricultural practices.

■■■
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20 Weeks of Pregnancy
How did I grow?
Did you know that when you were only 20 weeks old, you were just the size of a sweet
potato? And that your parents were listening to your heartbeat with ultrasound. This is a
device the doctor used, among others, to find out whether you were a boy or a girl while you
were still growing in your mother's belly.
How to Tell Your Kids Where Babies Come From
www.verywellfamily.com
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Build a Bubble-Powered Rocket!
Build your own rocket using paper and fizzing tablets
and watch it lift off. How high does your rocket go?
What do you need:

Paper, regular 8-1/2- by 11-inch paper, such as computer printer
paper or even notebook paper.

Plastic 35-mm film canister (see hints below)

Cellophane tape

Scissors

Effervescing (fizzing) antacid tablet (the kind used to settle an
upset stomach)Paper towels

Water

Eye protection (like eye glasses, sun glasses, or safety glasses)

Hints:
The film canister MUST be one with a cap that fits INSIDE the rim instead
of over the outside of the rim. Sometimes photography shops have extras of
these and will be happy to donate some for such a worthy cause.
Making the Rocket
You must first decide how to cut your paper. You may cut it the
short way or the long way to make the body of the rocket. There is no
one right way to make a paper rocket. Try a long, skinny rocket or a
short, fat rocket. Try a sharp nosecone or a blunt nosecone. Try it
with fins or without fins. Experiment!
Here's just one idea for how you might cut your whole rocket from
one piece of paper:

Credit:
NASA/JPL-Caltech

Delta rocket similar to the
one that launched the
Deep Space 1 spacecraft
from Cape Canaveral,
Florida, in October 1998.
Real rockets work kind of
the same way as the pop
rocket. But instead of
using tablets that fizz in
water, they use rocket
fuel.
The rocket that launched
Deep Space 1 on October
24, 1998, had four different kinds of engines.
Some pushed the rocket
off the ground. Then some
helped it continue its
climb into space. Others
gave the Deep Space 1
spacecraft its final push
away from Earth. But all
of them forced a gas to
shoot out of the rocket,
thus pushing the rocket
the other way.

›››
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Here are the basic steps:

Cut out all the pieces for your rocket.

Wrap and tape a tube of paper around the film canister. Hint: Tape the canister to the end of
the paper before you start wrapping.

Important! Place the lid end of the canister down.

Tape fins to your rocket body, if you want.

Roll the circle (with a wedge cut out) into a cone and
tape it to the rocket's top.
Blasting Off
1.
Put on your eye protection.
2.
Turn the rocket upside down and remove the canister's
lid.
3.
Fill the canister one-third full of water.

Suggestion:
Find a grown-up
to do this activity with you.

Now work quickly on the next steps!
1.
Drop one-half of an effervescing antacid tablet into the
canister.
2.
Snap the lid on tight.
3.
Stand your rocket on a launch platform, such as your sidewalk or driveway.
Stand back and wait. Your rocket will blast off!

So, Dr. Marc, how does the pop-rocket work?
When the fizzy tablet is placed in water, many little bubbles of gas
escape. The bubbles go up, instead of down, because they weigh less
than water. When the bubbles get to the surface of the water, they
break open. All that gas that has escaped from the bubbles pushes on
the sides of the canister.
Now when you blow up a balloon, the air makes the balloon stretch
bigger and bigger. But the little film canister doesn't stretch and all
this gas has to go somewhere! Eventually, something has to give! So
the canister pops its top (which is really its bottom, since it's upside down). All the water and gas
rush down and out, pushing the canister up and up, along with the rocket attached to it.
We call this wonderful and useful fact the law of action and reaction. The action is the gas rushing out of the rocket. The reaction is the rocket taking off in the other direction. In other words, for
every action there is an equal and opposite reaction. The rocket goes in the opposite direction from
the gas, and the faster the gas leaves the rocket, the faster the rocket gets pushed the other way.

*For more amazing experiments type in the search bar, www.spaceplace.nasa.gov
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How Good Is Your Knowledge
About the Neanderthal?
For the answers, go to page 43
Read the passage before answering the question.
"Knowing how to use fire may have helped the early humans who left Africa 50,000 to 60,000
years ago to cope with colder conditions in Europe. It may also have given them a big advantage over the resident Neanderthals they encountered. By 35,000 years ago the Neanderthals, a sub-species of human whose own origins were in Africa, were mostly extinct."
From The Telegraph, Article on Stone Age humans (2009).
1. Which of the following claims about human migration into Europe would this
passage provide evidence for?
Choose 1 answer:
A Hominids did not live in Europe prior to modern humans migrating there
B Modern humans were only able to migrate to Europe because they mastered fire
C Fire was a tool that helped modern humans to displace Neanderthals in Europe
D Early humans initially invented fire as a weapon against Neanderthals

Read the passage before answering the question.
"Knowing how to use fire may have helped the early humans who left Africa 50,000 to 60,000
years ago to cope with colder conditions in Europe. It may also have given them a big advantage over the resident Neanderthals they encountered. By 35,000 years ago the Neanderthals, a sub-species of human whose own origins were in Africa, were mostly extinct."
From The Telegraph, Article on Stone Age humans (2009).
2. Which of the following claims about hominids would this passage provide
evidence for?
Choose 1 answer:
A Neanderthal groups taught early humans new ideas and technologies
B Early human groups exchanged information and technology with Neanderthals
C Early human groups exchanged information and technology with one another
D Neanderthal groups exchanged information
and technology with one another
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3. An archaeologist could best use these 12,000 year
old stone tools as evidence of which of the
following?
Choose 1 answer:
A Increasingly sophisticated stone technology
B The prevalence of stone in caves
C A move away from reliance on natural resources
D The transition to bronze and iron tools
Image credit: Wikipedia.

4. This stone tool is most representative of tools
from which of the following periods?
Choose 1 answer:
A Bronze Age
B Paleolithic
C Neolithic
D Agricultural Revolution

Image credit: Wikipedia.

Spread of Homo sapiens (likely
routes of migration in red.)
Image credit: Wikimedia.

5. Based on the map and your knowledge of world history, which of the
following best describes how Paleolithic humans migrated between
continents?
Choose 1 answer:
A In large groups of people that could move quickly and easily
B In small groups of people that could move quickly and easily
C In large groups of people in order to establish agricultural villages
D In small groups of people in order to establish agricultural villages
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Girl Scouts Works with the SETI Institute to
Skyrocket Girls’ Interest in STEM
By Girl Scouts of the USA Press Room, www.girlscouts.org

O

n August 17, 2017 (New York, NY), Girl
Scouts of the USA (GSUSA) announced new
details about a five-year program called Reaching
for the Stars: NASA Science for Girl Scouts.
Funded by NASA’s Science Mission Directorate
and led by the SETI Institute, the program offers
more girls opportunities to explore careers in science, technology, engineering, and math (STEM)
through new Space Science badges.
Research shows women are still vastly underrepresented in STEM fields
and exposing girls to
these subjects at a young
age is vital to ignite their
curiosity and close this
gap. In response, together
with five partners—the
SETI Institute, Girl
Scouts of Northern California, the Astronomical
Society of the Pacific, the
University of Arizona,
and ARIES Scientific—
GSUSA is equipping girls
as young as five years old
with the confidence and
skills they need to take
their STEM interest to the next level.
At the center of the collaboration are new Space
Science badges for girls at every Girl Scout grade
level. These badges, combined with GSUSA’s larger suite of national STEM programming, provide a seamless pathway for girls to develop a
lifetime love of the cosmos and its endless possibilities. The badges range from Space Science Explorer, which introduces Daisies in kindergarten
and first grade to the fundamentals of space science, to Space Science Master, which engages
Ambassadors in grades 11–12 in their own explorations of space based on research that NASA
scientists are conducting.
Other badges include Space Science Adventurer
(for Brownies), Space Science Investigator

(for Juniors), Space Science Researcher (for
Cadettes), and Space Science Expert (for Seniors).
By 2019, the Space Science badges will join
GSUSA’s already robust roster of STEM badges
for girls, and all badge content and activities will
be delivered to volunteers through the organization’s national online Volunteer Toolkit. This
“digital assistant” for troop leaders, volunteers,
and parents not only makes it easier than ever to
plan meetings and activities but also makes STEM
programming more accessible and understandable
for volunteers, reducing
the intimidation some feel
when guiding girls’ STEM
experiences.
Additionally, thanks to
NASA’s funding, in the
summer of 2017, 90 Girl
Scout councils across the
United States received
kits filled with materials
that allow girls to explore
space science and eclipserelated activities, leading up to the August 21,
2017 Total Solar Eclipse.
The kits include instructions for educational activities, such as using smart-phones or digital
cameras to “see” infrared light, using the sun to
tell time, and building a solar oven. Many Girl
Scout councils have held eclipse-viewing events
on August 21 Science lovers have purchase
eclipse-viewing glasses, a complete guide to the
Total Solar Eclipse, and more from participating
councils’ stores.
“We are incredibly grateful for the SETI Institute’s partnership and the funding from NASA’s
Science Mission Directorate to make spacescience learning even more accessible to girls,”
said GSUSA CEO Sylvia Acevedo.
Read further on page 37
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At Girl Scouts, the next opportunity to stand up, speak up, and take the lead is never far away.

“My experience as a Girl Scout prompted my love
of all things STEM, and served as the foundation
for my future career as a rocket scientist. It also
empowered me with the leadership skills and
confidence to excel within a male-dominated
field. Now, through this collaboration, even more
girls will have the opportunity to explore the exciting realm of space science, in the supportive
and holistic environment that Girl Scouts provides.”
According to the Girl Scout Research Institute
study Generation STEM: What Girls Say about
Science, Technology, Engineering, and Math
(2012), though a majority of girls find STEM
fields interesting (including 74 percent of teen
girls), gender barriers persist: only 13 percent of
girls say their first career choice would be in
STEM, and 57 percent say that if they went into
a STEM career, they’d have to work harder than
a man to be taken seriously. In addition, extracurricular engagement in STEM among girls remains low. Only a third (36 percent) of girls who
identify as having an interest in STEM report
having participated in STEM activities outside
school.
Girl Scouts has long been committed to challenging stereotypes and providing girls of all ages
with interactive and engaging programs that increase their interest in STEM. In fact, the Girl
Scout Research Institute’s The Girl Scout Impact
Study (2017) found that Girl Scouts are more
likely than non–Girl Scouts to participate in
STEM activities, such as conducting science experiments, designing video games, and building
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robots (60 percent versus 35 percent). And Girl
Scouts goes beyond offering STEM content by
also providing a supportive all-girl environment
that fosters social, emotional, and leadership development, the ingredients girls need to develop
the confidence to persevere and succeed.
“Girl Scouts, the SETI Institute, and NASA have
a rich heritage of working together to give girls
more opportunities to learn about space science,
and we are excited to advance the cause,” said
the SETI Institute Director of Education Edna
DeVore. “With the resilience, ingenuity, and
courage Girl Scouts instills in girls, it’s no surprise that many female astronauts in the United
States are Girl Scout alumnae. We recognize today’s girls are tomorrow’s STEM leaders, and
with the new badges and programming, Girl
Scouts everywhere will have access to even more
of these opportunities, building the next generation of women leaders in STEM that we so desperately need.” Along with the new badges and
total solar eclipse events, GSUSA’s collaboration
with NASA and the SETI Institute supports leadership training in astronomy for Girl Scouts at
NASA’s Goddard Space Flight Center and the
University of Arizona.
We are Girl Scouts of the USA
We are 2.6 million strong—1.8 million girls and
800,000 adults who believe in the power of every
G.I.R.L. (Go-getter, Innovator, Risk-taker,
Leader) to change the world. Our extraordinary
journey began more than 100 years ago with the
original G.I.R.L., Juliette Gordon “Daisy” Low.
On March 12, 1912, in Savannah, Georgia, ›››
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she organized the very first Girl Scout troop, and
every year since, we have honored her vision and
legacy, building girls of courage, confidence, and
character who make the world a better place.
We’re the preeminent leadership development
organization for girls. And with programs from
coast to coast and across the globe, Girl Scouts
offers every girl a chance to practice a lifetime of
leadership, adventure, and success.
About the SETI Institute
Founded in 1984, the SETI Institute is a nonprofit, multi-disciplinary research and education
organization whose mission is to explore, understand, and explain the origin and nature of life in
the universe. Our research encompasses the
physical and biological sciences and leverages
expertise in data analytics, machine learning and
advanced signal detection technologies. The Institute is a distinguished research partner for
industry, academia and government agencies,
including NASA and NSF. To connect with the
SETI Institute, visit www.seti.org.

About NASA
NASA leads the Nation on a great journey of discovery, seeking new knowledge and understanding of our Sun, Earth, solar system, and the universe. The NASA Science Mission Directorate
(SMD) searches for answers across three overarching themes: Safeguarding and improving life
on Earth, searching for life elsewhere, and discovering the secrets of the Universe. SMD’s
STEM Science Activation program advances
STEM to improve U.S. scientific literacy through
the leveraging of partners such as GSUSA and
SETI.
“Reaching for the Stars: NASA Science for Girl
Scouts” is based upon work supported by NASA
Science under cooperative agreement No.
NNX16AB90A. Any opinions, findings, and conclusions or recommendations expressed in this
material are those of the author(s) and do not
necessarily reflect the views of the National Aeronautics and Space Administration.
■■■
To volunteer, reconnect, donate or join
visit www.girlscouts.org
Visit www.girlscouts.org/councilfinder to contact
a local council for information.

www.spaceplace.nasa.gov
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How was AI started?
The term “artificial intelligence“ was first coined by John
McCarthy in 1956 when he held the first academic
conference on the subject. ... Five years later Alan Turing
wrote a paper on the notion of machines being able to
simulate human beings and the ability to do intelligent
things, such as play Chess

What is AI and how does it work?
Artificial intelligence uses machine learning to mimic human
intelligence. The computer has to learn how to respond to
certain actions, so it uses algorithms and historical data to
create something called a propensity model. Propensity models
will then start making predictions (like scoring leads or
something).

Is Sophia the
robot real AI?
Sophia was activated on
February 14, 2016. The
robot, modeled after actress
Audrey Hepburn, is known
for human-like appearance
and behavior compared to
previous robotic variants.
According to the manufacturer, David Hanson, Sophia
uses artificial intelligence,
visual data processing and
facial recognition.
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Why We Love Blood-Curdling Screams
The arsenal of human screams has been honed over millions of years of evolution.
By Professor Frank T. McAndrew, www.frankmcandrew.com

O

f all the sounds humans produce, nothing
captures our attention quite like a good
scream.
They're a regular feature of horror films, whether
it's Marion Crane's infamous shower scream in
"Psycho" or Chrissie Watkins' blood-curdling
scream at the beginning of "Jaws."
Screams might seem simple, but they can actually convey a complex set of emotions. The arsenal of human screams has been honed over millions of years of evolution, with subtle nuances in
volume, timing and inflection that can signal different things.
Ancestral clues
Screaming can be traced to the prehistoric ancestors we share with other primates, who use
screams as a key component of their social repertoire. Screams are especially important in monkey societies. Emory University psychologist
Harold Gouzoules is one of the world's leading
screaming experts. He's been able to show how
monkey screams convey a wealth of information.
Different screams at different pitches and volumes can communicate different levels of urgency, such as whether a fight is simply about to
take place or whether a predator is in the area.
The grammar of monkey screams can be surprisingly sophisticated.
African vervet monkeys, for example, have three
main predators: leopards, snakes and eagles.
Each type of predator requires different escape
routes. To elude an eagle, the monkey must
abandon wide-open spaces and seek shelter in
dense shrubbery. But this would be exactly the
wrong response if a snake were lurking in
bushes.
For this reason, vervets have evolved a pattern of
distinct screams that not only act as a warning
but also reveal the type of predator in their
midst. Monkeys can even identify other individual monkeys from their screams. This is highly
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Frank McAndrew is the Cornelia H. Dudley
Professor of Psychology at Knox College and an
elected Fellow of several professional organizations, including the Association for Psychological
Science. He is an evolutionary social psychologist
whose research is guided by the simple desire to
make sense of everyday life. He is currently
studying gossip, aggression, and creepiness.

adaptive, because it enables the listener to assess
the importance of the screamer to the listener,
facilitating the protection of children and other
relatives.
Why screams of terror stand out
Like monkeys, humans have the ability to identify people they know by the sound of their
screams. Humans produce a range of screams as
well: There are screams that reflect more positive
emotions, such as surprise and happiness. And
then there are screams of anguish, screams of
pain and, of course, screams of terror. Screams
can be described according to their place along an
acoustic dimension known as "roughness."
Roughness is a quality that reflects the rate at
which a scream changes or varies in loudness.
The more rapidly the loudness fluctuates, the ›››
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Screams are a regular
of horror films like
Marion Crane's infamous
shower scream in the movie
“Psycho" from 1960.
"rougher" the scream. And the rougher a scream
is, the more terrifying it's perceived to be.
Psychologist David Poeppel looked at brain images of people listening to recordings of human
screams and found that, unlike other human vocalizations, screams get routed directly to the
amygdala, which is the part of the brain that
processes fear, anger and other intense emotions.
And among the variety of human screams, it is
screams of terror that stand out most vividly.
Other unpleasant sounds, such as a baby's cry
and fingernails on a chalkboard, share some of
the same features that make screams unpleasant
and terrifying.
The best screamers survived
It makes good evolutionary sense for screams of
terror to be the most attention-grabbing; these
are the ones that most clearly warn of an imminent danger.
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Humans who couldn't readily distinguish among
different types of screams may not have responded with appropriate urgency in life-ordeath situations. Over time, this would have diminished the frequency of their genes in the
population.
So we're probably the descendants of individuals
who were good screamers and were also good at
reading the screams of their fellow humans. This
may help explain the perverse joy we get by intentionally subjecting ourselves to screaminducing experiences like horror movies and
roller coasters.
How better to celebrate the screaming success of
our prehistoric ancestors?
■■■
Prof. McAndrew's article was originally published at The
Conversation www.theconversation.com
His article has also been published on Live Science's
www.livescience.com
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Where did language come from?
Language developed as the human species evolved. Development of
language sets us apart from our closest relatives, the chimpanzees.
No other natural communication system is like human language.
Human language can express thoughts, convey information, ask
questions and give orders. In contrast, animal can only communicate
immediate issues such as food, danger, threat, or reconciliation.

How did language evolve?
Did a bunch of cavemen hold a conference and decide to make up
language? Obviously not. One theory is that hominids (our human
ancestors) started by grunting, hooting and crying out, and this
gradually developed into the language we use today. But apes could
grunt and hoot as well. Why did their grunting not evolve into a
‘language’? Because 6 million years ago the hominid and chimpanzee lines diverged. The size of the hominid brain increased and
developed over time, while chimpanzee brain remained the same.
Another theory is that language began as sign language and then
switched to the vocal modality.

Did languages develop simultaneously
all over the world?
Some have argued that language evolved independently in different
parts of the world. While a recent study shows that all languages in
the world evolved from one prehistoric language first spoken in
Africa tens of thousands of years ago. And it spread across the world
with the migration of our ancestors when they left Africa
70,000 years ago.

Do languages stay the same over the
generations?
Languages change as they are handed down from generation
to generation due to change in culture and influence of other
languages. That is why the English spoken in the
Elizabethan Era is way different from the English we speak
today. The subject of language and its evolution is still undergoing lively investigation among linguists, psychologists, and
biologists.

Read more about the history of Sanskrit,
Latin and Greek language www.mocomi.com

42

I

Young People Science

March/April 2020

How did ancient Egypt
communicate?
Ancient Egyptians communicated mainly
through writing which is known as hieroglyphics. The Ancient Egyptians would
also communicate through drawings, pictures, and snapshots of their lives, and the
important thing's going on. They also drew
to express their prophecies and their predictions for the outcome of the world.

Why did Egypt
stop using
hieroglyphics?

How old are
hieroglyphs?
The Ancient Egyptians used
picture words to write called
hieroglyphics. It is a very old
form of writing that they starting using as early as 3000 B.C.
Hieroglyphics was a very
complicated way of writing
involving 1000s of symbols.

How do you read
hieroglyphics?

Archaeologists believe that
the Egyptians began using
hieroglyphs about 3300 or
3200 BC and were in use
for more than 3500 years.
People stopped using
hieroglyphs when Christianity took hold in Egypt.
Writing in hieroglyphs
became more rare: the last
known inscription was
made in 394 AD.

Hieroglyphs are written in rows or columns
and can be read from left to right or from
right to left. You can distinguish the
direction in which the text is to be read
because the human or animal figures always
face towards the beginning of the line. Also
the upper symbols are read before the lower.

Learn how to read and write the ancient Egyptian
hieroglyphics, www.discoveringegypt.com
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Don't Just Visit the Past, Experience It!
Dr. Zahi Hawass weighs in on the on the adventurous existence of
Archaeologists and Egyptologists

By Maria Anna van Driel, www.nexttruth.com

T

he movies of Indiana Jones and The Librarian immediately come to mind with most
people when hearing the word “archeology”. They
like to think about the life of an archaeologist as
a mysterious and a very adventurous endeavour.
Well, they are partly right, except that this intriguing corner of science has mainly to do with
extreme logistics and the scientific study of the
material remains of past human life and activities rather than creepy mummies coming back to
life, ghostly knights lingering in dark dungeons
and sacred relics topped with glistening jewels.
In order for you to gain a better understanding of
what Archeology and Egyptology is, The Next
Truth reached out to the world-renowned Egyptian archaeologist, Egyptologist, and former Minister of State for Antiquities Affairs, Dr. Zahi
Hawass.
Dr. Hawass was born in a small village near
Damietta, Egypt. Although he originally dreamed
of becoming an attorney, he obtained a bachelor
of arts degree in Greek and Roman Archaeology
from Alexandria University in Alexandria, Egypt
in 1967 and in 1979, Dr. Hawass earned a diploma in Egyptology from Cairo University after
which he then worked at the Great Pyramids as
an inspector—a combination of administrator
and archaeologist.
At the age of 33 he was awarded a Fulbright Fellowship to attend the University of Pennsylvania
in Philadelphia to study Egyptology, earning a
master of arts degree in Egyptology and SyroPalestinian Archaeology in 1983, and his PhD in
Egyptology in 1987 from the Graduate Group in
the Art and Archaeology of the Mediterranean
World, concentrating on "The Funerary Establishments of Khufu, Khafra and Menkaura During the Old Kingdom."
In 1998 Dr. Hawass received the First Class
Award for Arts and Sciences by the President. He
was recognized by Time magazine as one of the
world's 100 Most Influential People in 2006 and
received an Emmy Award from the Academy of

44

I

Young People Science

Dr. Zahi Hawass is an Archeologist, Egyptologist, former
Minister of State for Antiquities Affairs in Egypt and
energetic promoter of the wonders of Egypt's ancient past.
www.drhawass.com

Television Arts and Sciences for a documentary
on ancient Egypt in 2006.
Over the course of his career Dr. Hawass has
made a number of major discoveries that led to
significant findings, including the Tombs of the
Pyramid Builders at Giza and the Valley of the
Golden Mummies at Bahariya Oasis. He also initiated the Egyptian Mummy Project, which used
modern forensic techniques such as CAT scans to
study both royal and non royal mummies.
But besides being an archeologists and Egyptologist, Dr. Hawass is also a regular columnist
for Egypt Today magazine, and the online historical community, Heritage Key and the author and
co-author of many books relating to Egyptology
which includes his latest book “Zahi Hawass’
Secret Egypt”.
■■■
To become more familiar with Dr. Hawass’
appearance in countless TV programs that have
spread the story of ancient Egypt worldwide, and
books visit his website, www.drhawass.com

›››
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Welcome Dr. Hawass. I appreciate the time you
took for letting the next generation scientists
peer into your career as an Archeologist, Egyptologist and the former Egyptian Minister of Antiquities and Director of Excavations at Giza,
Saqqara, Bahariya Oasis, and the Valley of the
Kings and Archeologist.
Q: You are a world-renowned archaeologist
and an expert in the one branch of science
that allows you to step into the history and
culture of ancient Egypt. But
for those young scientists
who don’t know much about
your background, can you
tell us a little about yourself? Who is Dr. Zahi Hawass?

Egyptologists many began to introduce it as a
science. The ancient Egyptian language began to
be studied by all philologists worldwide.
In the 20th centuries, many countries began to
establish departments to offer the chance to
study Egyptology. University departments and
museums used to come and excavate in Egypt
with students from all over the world. The Egyptian archaeologists came after: the first was
Ahmed Pasha Kamal who was involved in the
cachette of the mummies in
1881. After that, Egypt entered
a new era, opening departments
for archeology with many students but still there was still a
lack of training.

Dr. Hawass: I’m and archeologist and an Egyptologist, mostly
well-known for having served as
the Minister of Antiquities in
Egypt. I started my career looking to be a lawyer, but then, I
focused on archeology during my
bachelors. I gained a Fulbright
fellowship and travelled to the
US where I got my doctorate.
After that, I was able to do more
and major excavations, write
Sir William Matthew Flinders Petrie is
books, and give lectures. I was
a (1853 -1942), commonly known as
rewarded from many cities in
Flinders Petrie, was an English Egyptthe US, and received about 7
ologist and a pioneer of systematic
honorary doctorates.
methodology in archaeology and pre-

When I became head of the Supreme Council of Antiquities in
2002, I made major important
work to train many young people in excavation techniques and
for them to travel outside of the
country and come back with doctorate degrees. Now Egyptology
became a solid science in the
country.
Q: How do you become an
Archeologist and what are
his or her responsibilities?

Dr. Hawass: You should start
with undergraduate studies in
servation of artifacts. Photo credit: Petrie archeology, follow it with a masMuseum Of Egyptian Archaeology, Ucl. ters and then do postgraduate
I was chosen as one of the
Times’ top 100 in 2006. Curstudies. If you can, join a unirently, I am working in my research projects, exversity or a museum for employment. It is then
cavating the Valley of the Kings and supervising
important to do research in modern Egypt on anthe Egyptian project where we CT scan the mum- cient Egypt by working in excavations. It is also
mies.
crucial to engage with other scholars and attend
scientific conferences to present papers. In terms
Q: Can you tell us a little bit about the hisof responsibilities, one has to protect, excavate
and write about monuments, do major conservatory of Archeology?
tion and publish what is discovered. Finally, one
should give public lectures to spread awareness
Dr. Hawass: The history of archeology began by
about Egyptology.
adventurers and treasure hunters; we can think
of G.B. Belzoni who discovered Seti I’s tomb and
Howard Vyse who opened tunnels in the Sphinx
Q: Did you have a role model that influwith dynamite. Then, this was followed by a
enced your decision to become an Archeolowave of scientific research in the 19th century;
gist?
here we can mention Flinders Petrie, the father
of Egyptology, Lepsius from England, and many
Dr. Hawass: No, only the story that made me ›››
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Dr. Zahi Hawass during
the mummy DNA project.
Photo credit: Dr. Zahi Hawass

fall in love with archeology. There was no model
for the public to take after. My decision to become
an archeologist came from the fact that I had
been working at an excavation in Egypt, when
the workers called me to let me know they had
found a beautiful female statue of Aphrodite.
This was a wonderful object and as soon as I saw
it, I felt that I had found my love: archeology.
It is important to have passion in this field of
work as it can be challenging; passion is the main
key for success as it gives one the endurance and
the patience to not only keep going but to give a
lot of efforts in the projects we take on.
Q: How do Archeologists know where to
dig? Which tools are being used during an
excavation?
Dr. Hawass: Archeologists know by conducting
research to establish the reasons to excavate in a
particular location. For example, when I began to
look for the tombs of the pyramid builders, I
studied the Giza plateau. I found the oldest limestone wall dated to the Old kingdom, this wall
was to separate the royal and workmen. Also, in
the same area, there was a mud seal with the
hieroglyph ‘pr-sh- na’ (workmen installation). In
my research, I put a question mark on that.
When I returned after obtaining my doctorate
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from the University of Pennsylvania, I began to
start looking. I found it in the same location I did
my research in.
Discoveries also come by accident. You have to
start the excavation regardless. We found the
valley of the golden mummies in Bahareya oasis
by complete accident. For instance, when the antiquities guard of the temple of Alexander the
Great was riding on his donkey to his home, the
leg of the donkey got stuck in a hole, the guard
stepped off the donkey and he looked in the hole:
he found tombs with mummies covered with gold.
I went with my team for 3 years; we lived in
Bahareya oasis and discovered the Valley of the
golden mummies.
Q: Is being an Archeologist dangerous?
Dr. Hawass: Sometimes it is. For example, I was
excavating the tunnel of Seti I and this tunnel
goes down 174 m inside the mountains. While I
was excavating, a stone about over a tone fell on
my leg and broke my toes. Also, while I was excavating, looking for the tomb of Cleopatra and
Mark Anthony, a stone half a ton in weight fell
almost on my head. Thankfully, the stone was
half a meter high away from my head but this
made a macular hole in my eye. I can definitely
say that archeology is dangerous, but adventurous and fun. ›››
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Q: On your website we can read that you
have made a number of major discoveries
over the course of your career, including
the Tombs of the Pyramid Builders at Giza
and the Valley of the Golden Mummies at
Bahariya Oasis. How are these sites being
secured and why?
Dr. Hawass: They are completely secured. Every
tomb and antiquity site
does have appointed
guards. There are also security antiquities police in
charge of the protection of
the site and there is a system of inspectors and directors in every site. Their
responsibility is to protect
and maintain the sites so it
is very well supervised.
Q: How are the historical and valuable artifacts, found at a site,
stored and categorized?

pyramids. For example, those people who believe
in aliens having built them or that Atlantis is under them.
When I found a new pyramid near Khufu’s pyramid that also made a very deep impression on me
personally. When I did the CT scan of the mummies and successfully identified the mummy of
Hatshepsut, and how Ramses III was murdered –
these were crucial moments for Egyptology. And,
you know with DNA we got
to find out how Tutankhamun died as well as we
were able to put together
the family of Tutankhamun, identifying the
grandparents and parents.
Now, my excavations in
the Valley of the Kings are
revealing many important
aspects to the East and
West Valley; we are hoping
that one day we will discover the tomb of Queen
Nefertiti in either.

Dr. Hawass: When an artifact is discovered, you
Q: Why is Archeology
clean it; you restore it on
important today?
site if there is a need for it
and before you remove it
Dr. Hawass: It is imporfrom the area in which it
tant today because each
was found. Then, you carry
and every country’s constiout its documentation
tutes that of the whole
through photography. You
world and humanity’s.
This book is not only a guidebook. You will read
write a description for it
Egypt, of course, is no exabout some of Dr. Hawass' adventures and while he
then put in a registry book is revealing to you the secrets of many sites. Dr. Zahi ception. Moreover, studythat goes to the governHawass' career has been a lifelong tour, and he want ing the past and restoring
to share it with you. www.amazon.co.uk
ment. After that, you move
it helps us understanding
the artifacts to a storage
how things evolved until
magazine to be kept safely. When you need to
they came into being today and how they can
write a book or an article on the artifacts, you
keep evolving to the future. We need to learn
can go and study them to decide the date of this
and remind ourselves of the wisdom, science and
technology of ancient people – all of these are imartifact.
portant to be understood today.
Q: What is for you the most impressive find
Q: Today you can look back on an impresthat you have made in your career?
sive career and much to be proud of; what
Dr. Hawass: I think that every discovery I made would you say is a moment in your career
that stands out as most meaningful?
has added something to me and to my life. For
example, the tombs of the pyramid builders were
very important for me as they were the ultimate
Dr. Hawass: There are many good moments that
proof and answer to all the people who hold exI consider significant and that makes me proud:
traordinary beliefs and theories about the
when I scanned the mummy of Tutankhamun. ›››
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President Barack Obama tours the Pyramids and Sphinx with Secretary General of the Egyptian Supreme Council of
Antiquities, Zahi Hawass (left), Senior Advisor David Axelrod and Chief of Staff Rahm Emanuel (right), June 4, 2009.
Photo credit: Pete Souza, Chief Official White House Photographer.

This happened in Luxor, when I took the coffins
out and I met Tutankhamun face to face. Another
great moment was when I found the secret doors
inside the Great Pyramid of Giza. Another noteworthy event was when I found the tooth in the
canopic box of Queen Hatshepsut; the molar lead
me to properly identify her mummy. I would say
these were some of the most beautiful moments
in my life as an archeologist.

Lastly, I am planning to give 20 lectures in 20
cities all over the US in May and June.

Q: What holds the future for your books and
your career?

Dr. Hawass: I think it is very important for individuals to be passionate about the work they
are doing. When you have passion, you can
achieve from the littlest to the biggest things.
Not only will it give you perseverance but also
patience to keep at it during difficult times.

Dr. Hawass: As always, I am involved in many
archeology and Egyptology projects. Moreover, I
am now writing my life story which is almost
done and due to be published soon. In terms of
more work, I want to continue my excavation
work in the Valley of the Kings as well as wrap
up the second royal mummy project.
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Q: Dr. Hawass, thank you so much for this
interview. I am sure it will be an inspiration
to many. Do you have any additional advice
you can give for aspiring Archeologists who
want to excavate and secure the mysteries
of past civilizations?

■■■
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How Good Is Your Knowledge About the Neanderthal?
Answers from page 32
1. Which of the following claims about human migration into Europe would this
passage provide evidence for? Correct answer: C
Fire was a tool that helped modern humans to displace Neanderthals in Europe
The warmth that fire generated helped humans in a colder climate. Fire also gave modern
humans a technological advantage over Neanderthals in terms of tool creation and food preparation.
2. Which of the following claims about hominids would this passage provide
evidence for? Correct answer: C
Early human groups exchanged information and technology with one another
Early humans traveled in small groups, but it's likely that they shared information with one
another because so many humans learned the technology of fire.
3. An archaeologist could best use these 12,000 year old stone tools as evidence of
which of the following? Correct answer: A
Increasingly sophisticated stone technology
The way these tools were made reflects an increasingly sophisticated human-made technology; archaeologists would be interested in how this evidence compares to stone tools at earlier
times.
4. This stone tool is most representative of tools from which of the following
periods? Correct answer: B
The Paleolithic lasted from about 200.000 years ago until about 12.000 years ago. These stone tools, known as hand axes, were made within this time frame.
5. Based on the map and your knowledge of world history, which of the following
best describes how Paleolithic humans migrated between continents?
Correct answer: B
In small groups of people that could move quickly and easily
Early humans lived and traveled in small bands that could pick up and move easily, which
was useful when searching for food by hunting and foraging.
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