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What Is Race?

“"Race is a worldview and social classification
that divides humans into groups based on their
appearance and assumed ancestry, and that has
been used to establish social hierarchies.”

Joseph L. Graves Jr. and Alan H. Goodman
Racism, Not Race: Answers to Frequently As ked

Questions

From Natirfiche Schopfungsgeschechie (1868) by
Emast Haeckel




Carl Linnaeus

Species

Americanus

Europaeus

Asiaticus

Africanus

Skin colour,
medical
temperament Physical traits relating
(corresponding to hair colour and form,
to the four eye colour, and
medieval distinctive facial traits
humours), and
body posture

Behavior

Red, choleric and Straight, black and thick Unyielding
straight hair; gaping nostrils, cheerful, free
[freckled] face; beardless

chin

White, sanguine, Plenty of yellow hair;
muscular

Light, wise,
blue eyes inventor

Sallow, Blackish hair, dark eyes Stern, haughty
melancholic, stiff greedy

Black, Dark hair, with many Sly, sluggish,
phlegmatic, lazy twisting braids: silky skin; neglectful
flat nose; swollen lips;
Women [with] elongated
labia; breasts lactating
profusely.

Manner of
clothing

Paints himseilf

Form of
government

Governed by

in a maze of customary right

red lines

Protected by
tight clothing

Protected by
loose
garments
Anoints

himself with
fat

Governed by
rtes

Governed by
opinions

Governed by

choice [caprice]




Natural Selection & Eugenics

I [.- _ - Francis Galton (1822 - 1911)

A statistician, sociologist, psychologist,
anthropologist, tropical explorer, geographer,
inventor, meteorologist, proto-geneticist,
psychometrician and a proponent of social
Darwinism, eugenics and scientific racism

Eugenics (pseudoscience): a set of beliefs and
practices that aim to improve the genetic quality
of a human population (OED)




Continuing Legacies

EO Wilson (1929-2021)

»

»

»

»

»

American biologist, speciality was study of ants
Best selling author and won two Pulitzer Prizes.
Considered "the father of sociobiology"
Conservationist who championed Half-Earth Project

Wilson’s archive revealed a close relationship with
Jean-Philippe Rushton.

Rushton’s academic work was connecting intelligence to
race, and in his later life headed the Pioneer Fund (hate
group).

Rushton: Psychologist — claimed Blacks have larger genitals and buttocks which correlate with smaller b




"Museums are Eurocentric institutions, created
in Europe on the basis of Enlightenment ideas
that manifest in quite a racist way to the rest of

the world. Their DNA is problematic, but that
doesn’t mean they shouldn’t exist.”

— Ngaire Blankenberg

Director of the National Museum of African Art




CAS was founded in 1853

The Academy’s Early History

» We are on the unceded,
ancestral land of the
Ramaytush Ohlone

“"We have on this coast a

virgin soil with new

characteristics and

attributes, which have not

been subjected to a critical |

scientific examination” e




David Starr Jordan

1851-1931

President of the Academy intermittently
between 1896 and 1912

Founding President of Stanford
University (1891-1913)

Curator of Ichthyology, 1892-1896

Proponent of Eugenics

Discovered 1900 type specimens by himself; sterilization
proponent; a pacificist because war is a way to get rid of fittest;
many eugenics groups = norm at the time



Jordan’s Sphere of Influence
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Carl & Rosa Smith Eigenmann Barton Warren Evermann Eric Knight Jordan Charles Henry Gilbert
ichithyologists at the Academy Academy Executive Drector Academy Geology Curator ichihyology Curator
(1884-1891), Inchana & San (1914-1932) (1924-1926) (1892-1898) and professor at
Diego Slanford (1891-1925)

Frank Mace MacFarland Paul Popence Alvin Seale Leo Stanley
Director of Hopiins Marine Edior of Joumal of Heredity ichithyologist & first Chiel Surgeon of San Quentin
Station, 1910-1913 worked with MHuman BeSierment Superintendent of Steanhan (1913-1651)
1915-1917 and Academy F oundabon Agquarium (1921-1941)
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Leo Stanley: unethical experimentation and
sterilizations of prisoners




CAS Collections Data Online* (via GBIF)




Collecting around the globe

Galapagos expedition crew (1905) Zaca off Tahaa Island (circa 1930)

Early collections were colonial in nature; paternalistic, no permissions for collec



Parachute Science: What is it?

Scientists with access to funding “drop
in” on a resource deprived community
to take whatever is needed to further

their research without any further

effective communication and

engagement with others from the host

community.

Fiu dolm s Neriwiete . W 0. Povades ploye, & Twctamt dov. deportnm t
L | Mw;fw&ﬁ;mlba.bm

Library of Congress, Tissandier Collection

Does not credit local knowledge; esp. in South




Linnaeus color coding was used on 100s of thousands of CAS
specimens

Collections

Oi1onial and Tl .:!,'||.!|t.

Color-coded geographic regions inventory system

CAS Entomology collection

Micrognathus brachyrhinus collected from San Miguel Harbor, Philippines, 1908

CAS Ichthyology collections

Details Map Comments Linked Resources

.: ' Ichthyology (CAS-CASC:CASC)

Catalog #: 24763

Occurrence ID: urn:catalog: CAS:ICH: 24763

Secondary Catalog #: USNM 137269

Taxon: Micrognathus brachyrhinus Herald in Schultz, Herald, Lachner, Welander and Woods, 1953

Family: Syngnathidae

Determiner: Herald, E. S. (1953-01-01)

Type Status: paratype

Collector: U.S. Fish Commission

Date: 1908-04-21

Verbatim Date: 1908-4-21

Locality: Philippines, Ticao, San Miguel Harbor, Philippines
13.942281 123.178822 +-25004m
Verbatim Coordinates: 13.942281°, 123.178822°
Georeference Remarks: Error covers area around San Miguel Bay

Individual Count: 1

Preparations: alc-75% EtOH

Usage Rights: hitn://creativecommens.org/publicdomain/zero/1.0/
Rights Molder: California Academy of Scences

Record ID: b706cf41-a9c4-445b-bedb-7335a30¢c3 14¢




Collections

Hal i"!IL_Ii content

» Other examples

* Colonial place names
* Racist scientific and common names

* Species named after problematic people

» Missing information

 Who gets credit and who does not?

 What we still don’t know. What we are yet
to uncover...

Anophthalmus hitleri Scheibel, 1937

Cave beetle named after Adolph Hitler




Barriers to Accessibility

Databased
22% (102 'm)

Onbline
1% (5am

46 million specimens

Not Databased
78% (35.8 M)




Science is based in culture of the time

» Craniology
» Phrenology
» Race as biological

» CAS has a repatriation program



Wattis Hall of Man (1973-1993)

Cultures as primitive, etc. Othering of non-Western cultures



What Are We Doing Now?

» # 1: Acknowledge our history
» Address parachute science

Prioritize democratizing collections data

A #
1

Address racism and colonialism in our

collections
Indigenous Solidarity group
IBSS Summer Seminar Series

Library & Archives project: Untold Stories




Additional Resources

RAC SM
\NOT RAGE
ANSWERS T0

ASKED

i QUESTIONS

SHENEES i JOSEPH L.GRAVES JR.
AND ALAN H.GOODMAN




A Burmese Python

A Burmese python weighing 31.5 pounds regurgitating a white tailed deer weighing 35 pounds in
southwestern Florida. (Image credit: lan Bartoszek)




Finally!!




Svante Paabo: Nobel Laureate in Physiology & Medicine, 2022




Nobel Prize in Physiology or Medicine Is Awarded to Svante
Paabo

» The Nobel Prize in Physiology or Medicine (+$900 K) was awarded to
Svante Paabo, a Swedish-born scientist whose three decades spent
trying to extract aDNA and for his technical achievement of extracting
genomes of Neandertals and Denisovans in 2010. Svante Paabo has
made stunning discoveries about human evolution using ancient DNA —
and his work helped to spawn the competitive field of paleogenomics.

» Elizabeth Kolbert: likened aDNA extraction process to reassembling a
“Manhattan telephone book from pages that have been put through a
shredder, mixed with yesterday's trash, and left to rot in a landfill.”

» Son of Sune Bergstrom, a well-known biochemist who had shared the
Nobel Prize in Chemistry in 1982




Congratulations




Traditional dunk at Leipzig
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N genetic contribution to current MHs

» Analyzed Neandertal DNA associations with a large variety of more than a
hundred brain disorders and traits such as sleep, smoking or alcohol use in
the U.K. Biobank with the aim to narrow down the specific contribution of
Neandertal DNA to variation in behavioral features in people today.

» While Neandertal DNA showed over-proportional numbers of associations with
several traits that are associated with central nervous system diseases, the
diseases themselves did not show any significant numbers of Neandertal DNA
associations.

» Among the traits with the strongest Neandertal DNA contribution were smoking
habits, alcohol consumption and sleeping patterns.

» Results suggest that Neandertals carried multiple variants that substantially
increase the smoking risk in people today



Quantum 'spooky action at a distance' lands scientists Nobel prize
In physics

» They designed experiments that proved atomic particles could affect
each other instantaneously over vast distances.

» The 2022 Nobel Prize in Physics has been awarded to three scientists
whose work pioneered one of the most fascinating tests in the world of
gquantum mechanics, contradicting Einstein and discovering the strange
phenomenon of quantum teleportation.

» John F. Clauser, Alain Aspect, and Anton Zeilinger won the 10 million
Swedish krona ($915,000) prize for "experiments with entangled
photons, establishing the violation of Bell inequalities and pioneering
quantum information science”

» Albert Einstein dubbed the phenomenon "spooky action at a distance”




Entanglement

» Quantum entanglement, a process in which two or more quantum particles are
coupled so that any change in one particle will lead to a simultaneous change
in the other, even if they are separated by vast, even infinite, distances. This
effect gives quantum computers the ability to perform multlple calculations
simultaneously, exponentially boosting their processing power over those of
conventional devices.

» The physical world is best described not by the discrete billiard ball model of
Newtonian physics, but rather by a model of wave-like particles that affect
each other instantaneously across enormous distances.

» Anton Zeilinger, of the University of Vienna, built upon these foundations,
using a more sophisticated experimental design to entangle multiple photons
and even demonstrating that it is possible to move all of the information about
one particle to another. Zeilinger also showed that the effect still took place
across enormous distances, with entangled particles 89 miles (143 kilometers)
apart still behaving according to guantum predictions.



https://www.livescience.com/52811-spooky-action-is-real.html

Quantum

» China's quantum satellite sent secure messages over 1200 km

» China launched its Micius quantum satellite in 2016. It produces pairs of
photons that are quantum entangled, meaning the measured state of
one photon is linked to the measured state of the other, regardless of the
distance between them.

» Entanglement can’t directly transfer information, because that would
mean data is travelling faster than light. But entangled particles can be
used to create secret “keys” that enable extraordinarily secure
communication.

» This kind of communication could eventually be used to build a secure,
unhackable internet of quantum information



Rapid evolutionary change: genetic mutation in 1819 — a transposon
change: these extra 9,000 bases landed in its cortex gene,

» In an iconic evolutionary case study, a black form of the peppered moth
rapidly took over in industrial parts of the UK durlng the 1800s, as soot
blackened the tr__l
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| Dark colouring helped the moths escape being picked off by birds as their habitat changed



Chernobyl frog evolution: frogs with darker skin survived

A colored gradient shows how Eastern tree frogs in Chernobyl have adapted to radiation by evolving to
have darker skin. (Image credit: German Orizaola and Pablo Burraco)

Eastern tree frogs (Hyla orientalis) with more skin-darkening melanin pigment
were more likely to survive the 1986 nuclear accident in Ukraine than frogs
with lighter skin, leading to populations today that are dominated by darker

froqs.


https://www.livescience.com/50692-frog-facts.html

Neurons in a dish learn to play
Pong —

Cortical Labs company calls its
neuron system DishBrain.

The work is a proof of principle
that neurons in a dish can learn
and exhibit basic signs of
intelligence.

Each DishBrain has thousands of
attached electrodes. Use neurons
to develop “biological processing
units” for use in computing.




Pong

» Hundreds of thousands of human neurons growing in a dish coated with
electrodes have been taught to play a version of the classic computer
game Pong.

» In doing so, the cells join a growing pantheon of Pong players, including
pigs taught to manipulate joysticks with their snouts? and monkeys wired
to control the game with their minds.

» The gamer cells respond not to visual cues on a screen but to electrical
signals from the electrodes in the dish. These electrodes both stimulate
the cells and record changes in neuronal activity. Researchers then
converted the stimulation signals and the cellular responses into a visual
depiction of the game. The results are reported today in Neuron.


https://www.nature.com/articles/d41586-022-03229-y?WT.ec_id=NATURE-202210&sap-outbound-id=9652314B89BA7DDFA85E97DC6B10BD0AE98BA137#ref-CR2




Hominid prenatal growth rates found to have increased after
lineage split from chimps

» Humans are characterized by having very large brains relative to body
size. Because gestation is critically linked to brain size, pregnhancy is an
important but elusive aspect of hominid evolution.

» High Prenatal growth rate results in human infants that are quite large at
birth relative to their time of gestation, with both large neonatal body
mass and brain mass compared to other primates.

» Yet, despite this large body and brain mass, at birth the human infant
brain is still only 30% of the size of the adult brain, a developmental
characteristic that leads to a helpless infant that is highly reliant on
parents and other social group members for survival

Tesla A. Monson, et al., 2022



Prenatal growth rate

» The human linage that split from chimps underwent an increase in
prenatal growth rate soon after the split.

» Prior research has shown that the prenatal growth rate for humans is
faster than for all of the other primates—a human fetus, for example,
grows by approximately 11.6 grams a day, while gorillas grow by just 8.2
grams per day. It has been suggested by some researchers that the
faster prenatal growth rate led to the relatively speedy evolution of a
larger brain.

» Study: measurement of the first and third molar provided a good
correlation ratio for prenatal growth for 13 hominid species.



Prenatal growth rate

» Found that prenatal growth rate in the linage that developed into humans
began to speed up after diverging from chimpanzees approximately 5 to
6 million years ago.

» The increased rate matched that of modern humans as far back as 1
million years ago; a human-like PGR evolved less than 1 million years
ago in later Homo

» Rise in prenatal growth rate they calculated does coincide with similar
estimates made by other teams using measurements of brain and pelvis
size increases.

» Support the evolution of human-like pregnancy in the Pleistocene and
open up possibilities for novel ways to explore the evolution of hominid
gestation via dental variation.




Prenatal teeth and brain growth correlated

» \We demonstrate that dentition provides a window into the life of neonates. Teeth begin to
form in utero and are intimately associated with gestational development. Calculated as the
ratio of birth weight (mass in grams) to gestation length (days), mammalian species that have
high rates of prenatal growth have infants that are larger at birth relative to other species with
comparable lengths of gestation.

» We measured the molar dentition for 608 catarrhine primates and collected data on prenatal
dental growth rate (PGR) and endocranial (brain) volume (ECV) for 19 primate genera .

» Found that PGR and ECV are highly correlated (R? = 0.93); ECV predicts increasing prenatal
growth rates in the hominid fossil record. ECV is a strong indicator of PGR and, in turn,

maternal physiological investment during gestation. molar proportions are ALSO significantly
correlated with PGR

» Together with pelvic and endocranial morphology, reconstructed PGRs indicate the need for
iIncreasing maternal energetics during pregnancy over the last 6 million years, reaching a
human-like PGR (i.e., more similar to humans than to other extant apes) and ECV in later
Homo less than 1 million years ago.



Prenatal dental growth rate (PGR) (g/day) is significantly
correlated with endocranial (brain) volume (ECV) in extant
catarrhines (R? = 0.93)

Species
% Homo sapiens Theropithecus gelada
Cercopithecus mitis @ Trachypithecus obscurus
@ Cercocebus torquatus Ardipithecus ramidus
@ Chlorocebus aethiops @ Australopithecus afarensis
Colobus guereza @ Australopithecus africanus
@ Erythrocebus patas Australopithecus anamensis
A Gorilla gorilla Q} Australopithecus boisei
Hylobates lar @ Australopithecus robustus
@ Lophocebus albigena <. Homo erectus
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@ WNasalis larvatus @ Homo heidelbergensis

@® Papio hamadryas @ Homo naledi
A Pan paniscus & Homo neanderthalensis
A Pan troglodytes > <~ Homo sapiens (North Africa)
A Pongo pygmaeus Homo sapiens (South Africa)

. . . . r . r @® Semnopithecus entellus
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H. haledi had the lowest PGR of all species in genus Homo
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Fossils reveal the deep roots of
jawed vertebrates

Fanjingshania, a 439-million-
year-old 'shark’ that forces us to
rethink the timeline of vertebrate
evolution

Establish unequivocally an
ancient origin for jawed
veriebrates: Dafing to between
457 million and 436 million years
€leo



The fossil discoveries all come from new fossil sites in the Guizhou and Chongging Provinces in
China. The Chongqging site was found in 2019, when three young Chinese palaeontologists

were play fighting, and one was kung-fu kicked into the outcrop. Rocks tumbled down,
revealing a spectacular fossil inside.
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What do you want to eat? Bears = omnivores, not carnivores

P Bears evolved early and continuously to be low-protein macronutrient
omnivores

P Bears are not cats or dogs, and feeding them like they are likely
shortens their lives.

» A new study in Scientific Reports on the diets of giant pandas and sloth
bears adds more evidence that bears are omnivores like humans and
need a lot less protein than they are typically fed in zoos.

» Bears are not carnivores in the strictest sense like a cat where they
consume a high-protein diet



Bears

P Giant Pandas prefer a high-carbohydrate, low-protein diet

P Sloth bears: chose the fat-rich avocados almost exclusively, eating
roughly 88% avocadoes to 12% yams; typically live only around 17 years
iIn U.S. zoos, almost 20 years less than the maximum lifespan

P Grizzly bears in the wild eat salmon, but then wander off and spend
hours finding and eating small berries



Evidence of dinosaur-killing asteroid impact found on the moon




Asteroid strikes on the Moon at 66 Ma

» Asteroid impacts on the moon millions of years ago correspond with
large space rock strikes here on Earth — including the massive impact
that wiped out the nonavian dinosaurs.

» The finding reveals that major impacts during Earth's prehistory were not
iIsolated events. Instead, these asteroid strikes were accompanied by a
series of smaller hits both here and on the moon, whose surface is
littered with over 9,000 craters left by space rock impacts.

» Results by studying microscopic glass beads within lunar soil samples
returned to Earth by China's Chang'e-5 lunar mission in 2020.

» These tiny glass beads were created by the intense heat and pressure
generated by meteor strikes.



https://www.space.com/55-earths-moon-formation-composition-and-orbit.html
https://www.space.com/54-earth-history-composition-and-atmosphere.html
https://www.space.com/change-5-mission.html

Chicxulub impactor

» The ages of some of the lunar glass beads indicated they were created around
66 million years ago, around the time the dinosaur-killing asteroid, known as
the Chicxulub impactor, struck Earth in what is now the Gulf of Mexico, near
Mexico's Yucatan Peninsula.

» The impact led to what is known as the Cretaceous-Paleogene extinction
event, which ultimately killed three-quarters of all life on Earth, including the
nonavian dinosaurs.

» The roughly 6.2-mile-wide (10 kilometers) Chicxulub impactor struck Earth at
around 12 miles per second (19.3 kilometers per second), or 43,200 mph
(69,524 kph), leaving an impact crater measuring about 93 miles (150 km)
wide and 12 miles (19 km) deep. Aside from the shock waves generated by
the initial impact, the asteroid hit caused a series of life-altering knock-on
effects, including throwing up thick clouds of dust that blocked out the sun.



https://www.space.com/dinosaur-impactor-origin
https://www.space.com/asteroid-impact-dinosaur-extinction-darkness

1 Km asteroid = earth killer

» The initial impact creates a vast fireball that kills anyone who can see it.
Then dust from the impact and smoke from the fires girdles the Earth, led
to lethal acid rain and extended global cooling. plunging our planet into a
so-called impact winter

» During this season of suffering, so much dust and noxious gas would
cloud the sky that plants could no longer turn sunlight into energy via
photosynthesis. Plant life would perish around the world, and animals
would soon follow suit. Only very small and ground-dwelling animals (like
our early mammal ancestors) would have a shot at survival.

» The good news is, there is no threat of any potentially hazardous
asteroid reaching our planet for at least the next 100 years.



https://www.livescience.com/43960-asteroid-extinction-sulfur-ocean-acidification.html
https://www.livescience.com/sulfur-dinosaur-killing-asteroid-impact
https://www.livescience.com/51720-photosynthesis.html

Asteroid = tsunami

» The dinosaur-killing asteroid that slammed into Earth 66 million years
ago also triggered a jumbo-size tsunami with mile-high waves in the Gulf
of Mexico whose waters traveled halfway around the world.

» Researchers discovered evidence of this monumental tsunami after
analyzing cores from more than 100 sites worldwide and creating digital
models of the monstrous waves after the asteroid's impact in Mexico's
Yucatan Peninsula.




The modeled tsunami sea-surface height perturbation (in meters)
24 hours after the dinosaur-killing asteroid hit Earth
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Chicxulub

» Once the asteroid struck Earth, it created a 62-mile-wide (100 km) crater and
kicked up a dense cloud of dust and soot into the atmosphere. Just 2.5
minutes after the strike, a curtain of ejected material pushed a wall of water
outward, briefly making a 2.8-mile-tall (4.5 km) wave that crashed down as the
ejecta plummeted back to Earth, according to the simulation.

» At the 10 minute mark, a 0.93-mile-high (1.5 km) tsunami wave about 137
miles (220 km) away from the impact site swept through the gulf in all
directions.

» An hour after the impact, the tsunami had left the Gulf of Mexico and rushed
into the North Atlantic. Four hours following the impact, the tsunami passed
through the Central American Seaway — a passage that separated North from
South America at the time — and into the Pacific.

» A full day after the asteroid's collision, the waves had traveled through most of
the Pacific and the Atlantic, entering the Indian Ocean from both sides, and
touching most of the globe's coastlines 48 hours after the strike.



https://www.livescience.com/earth.html

Largest asteroid ever to hit Earth was twice as big as the rock that
killed off the dinosaurs

» The Vredefort crater was
birthed 2 billion years ago
when the largest asteroid ever
to hit Earth impacted the
planet.

» Rock was somewhere
between 12.4 and 15.5 miles
wide.

» 75 miles (120 kilometers)
southwest of Johannesburg,

» Currently measures about 99
miles (159 km) in diameter,
making it the biggest visible
crater on Earth; originally 155
to 174 miles

» Chicxulub crater = 112 miles







Creation of the moon

» The moon could have formed immediately after a cataclysmic impact that
tore off a chunk of Earth and hurled it into space

» Since the mid-1970s, astronomers have thought that the moon could
have been made by a collision between Earth and an ancient Mars-size
protoplanet called Theia; the colossal impact would have created an
enormous debris field from which our lunar companion slowly formed
over thousands of years.

» But a new hypothesis, based on supercomputer simulations made at a
higher resolution than ever before, suggests that the moon's formation
might not have been a slow and gradual process after all, but one that
iInstead took place within just a few hours.



https://www.livescience.com/earths-moon.html
https://www.livescience.com/earth.html
https://www.livescience.com/facts-about-mars

Creation of moon

» Scientists got their first clues about the moon's creation after the return of the
Apollo 11 mission in July 1969, when NASA astronauts Neil Armstrong and
Buzz Aldrin brought 47.6 pounds (21.6 kilograms) of lunar rock and dust back
to Earth. The samples dated to around 4.5 billion years ago, placing the
moon's creation in the turbulent period roughly 150 million years after the
formation of the solar system.

» Other clues point to our largest natural satellite being birthed by a violent
collision between Earth and a hypothetical planet, which scientists named after
the mythic Greek titan Theia — the mother of Selene, goddess of the moon.
This evidence includes similarities in the composition of lunar and Earth rocks;
Earth's spin and the moon's orbit having similar orientations; the high
combined angular momentum of the two bodies; and the existence of debris
disks elsewhere in our solar system.
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A modest molar found at the new site of Qvemo Orozmani, about 20 km
from Dmanisi (Georgia) constitutes the oldest human remains in Eurasia
outside of Dmanisi, since a similar dating of 1.77-1.84 Ma is estimated.

Orozmani: molar found in 2022 (photo: REUTERS/David Chkhikvishvili).
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Neanderthal site of Abric Romani (Barcelona, Spain); 300 sgm




Neanderthal site of Abric Romani (Barcelona, Spain)

» More N remains have been discovered in the magnificent Neanderthal
site of Abric Romani, after more than 40 years of continuous research,
which has revealed much information about Neandertal’'s way of life
(group size between 6 and 12 individuals, organization of spaces,
multiple bonfires, use of wood, lithic industry and the fauna hunted and
consumed there).

» In the 2022 campaign, four N parietal, temporal and zygomatic
fragments are added to this great collection. The estimated dating is 60
ka.

» 12,000 archaeological remains have been found including fauna and
stone tools, and more than thirty hearths. .



Neanderthal remains of Abric Romani




Neandertal domestic living spaces

» The inner part of the rock shelter located close to the wall was used as a
sleeping area as showed by many small fireplaces.

» In the central part of the site we found large domestic areas were
Neanderthals developed different activities, such as the tools production
and food cooking.

» Finally, the external part of the campsite was used as waste
dump. There abundant fauna, stone tools and charcoals remains have
been recovered.



Condors do virgin birth!




No mating needed

>

>

>

Female California condors don't need males to have offspring—joining sharks,
rays, reticulated pythons, and lizards on the list of creatures that can reproduce

without mating.

For decades, scientists have been trying to coax the California condor back

from the edge of extinction. The entire population of these birds crashed to just

22 animals in 1982. By 2019, captive breeding and release efforts had slowly

built the total population up over 500.

Discovered that two male birds—known only by their studbook numbers,
SB260 and SB517—showed no genetic contribution from the birds that should
nave been their fathers.

n other words, the birds came into the world by facultative parthenogenesis—
or virgin birth. What's particularly bizarre about the condors, says Ryder, is that
SB260 and SB517 had different mothers, each of them housed with males.

What's more, both mothers had successfully reproduced with those males
before and after. neither of the offspring produced by parthenogenesis survived

to reproduce itself.



Parthenogenesis

» Such asexual reproduction in normally sexually reproducing species
occurs when certain cells produced with a female animal’'s egg behave
like sperm and fuse with the egg.

» Recorded self-fertilization in some captive bird species, such as turkeys,
chickens, and Chinese painted quail, usually only when females are
housed without access to a male. But this is the first time it's been
recorded in California condors.

» Also in komodo dragons

» The critically endangered smalltooth sawfish may be turning to
parthenogenesis as mates become increasingly difficult to find in the
wild.



Chimpanzee ranges and eastern Rift Valleys

Figure 1| Map showing current (solid black) and historical (stippled)
ranges of Pan in equatorial Africa relative to major features of the eastern
and western Rift Valleys. The Kapthurin Formation, Kenya, in the Eastern
Rift Valley is marked by a star.



KNM-TH 45519 fossil chimp tooth




How many chimpanzee fossils are there?

» There are no chimp bone fossils! Why?

» First fossil chimpanzee - Sally McBrearty, Nina G Jablonski, Nature
2005.

» In 2005, in a sediment of the Kapthurin Formation in the Eastern Rift
Valley, Sally McBrearty of the Univ. of CT and Nina Jablonski of the
California Academy of Sciences discovered 5 chimp fossil teeth, dated to
500 Ka. In basalt outcrop in Kenya near Lake Bogoria and Lake Baringo.

» They were found in sediments that include fossils of two early humans —
Homo erecti (within 1 mile; a mandible, Acheulean tools)— suggesting
that these chimps and human ancestors were contemporaries.

» Suggested that chimp ancestors were more capable of adapting to a
broader range environments than previously thought; not just rain forest.

» No bones: rain forest soil is wet and acidic




Nearby to chimp teeth: H. erectus mandible: sediment of the
Kapthurin Formation in the Eastern Rift Valley
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Only Gorilla fossils:




2007 8 gorilla fossil teeth in Ethiopia

» Because of the dearth of fossil hominoid remains in sub-Saharan Africa
spanning the period 12—7 Myr ago, nothing is known of the actual timing and
mode of divergence of the African ape and hominid lineages.

» Most genomic-based studies suggest a late divergence date—5—6 Myr ago
and 6—8 Myr ago for the human—chimp and human—gorilla splits,
respectively—and some palaeontological and molecular analyses
hypothesize a Eurasian origin of the African ape and hominid clade.

» Discovery and recognition of a new species of great ape, Chororapithecus
abyssinicus, from the 10—10.5-Myr-old deposits of the Chorora Formation at
the southern margin of the Afar rift. To the best of our knowledge, these are
the first fossils of a large-bodied Miocene ape from the African continent north

of Kenya.

» Evidence suggests that Chororapithecus may be a basal member of the
gorilla clade, and that the latter exhibited some amount of adaptive and
phyletic diversity at around 10—11 Myr ago.




Climate change and deforestation may drive tree-dwelling
primates to the ground




Unlike our evolution down from trees...

» Data on 15 lemur species and 32 monkey species at 68 sites in the Americas
and Madagascar. 118 co-authors from 124 unique institutions.

» A large-scale study of 47 species of monkeys and lemurs has found that
climate change and deforestation are driving these tree-dwelling animals to the
ground, where they are at higher risk due to lack of preferred food and shelter,
and may experience more negative interaction with humans and domestic
animals.

» The study found that primates that consume less fruit and live in large social
groups were more likely to descend to the ground. The authors suggest that
these traits act as a potential "pre-adaptation” to terrestriality.

» Furthermore, primates living in hotter environments, and with less canopy
cover, were more likely to adapt to these changes by shifting toward more
extensive ground use.




Scientists discover 1 million-year-old DNA sample lurking beneath
Antarctic seafloor

» DNA from ancient microorganisms, some of which dates back to roughly
1 million years ago, has been discovered beneath the seafloor in
Antarctica.

» The DNA is the oldest ever discovered from seafloor sediments.

» Sedimentary ancient DNA or sedaDNA, up to 584 feet (178 meters)
beneath the seafloor as part of a 2019 survey

» Scientists aren’t certain which species the oldest sedaDNA belongs to,
although it is definitely from a eukaryote



https://www.livescience.com/21677-antarctica-facts.html
https://www.livescience.com/37247-dna.html
https://www.livescience.com/65922-prokaryotic-vs-eukaryotic-cells.html

Human Brain Cells Grow in Rats

» Human brain “organoids” wired themselves into rats’ nervous systems,
iInfluencing the animals’ sensations and behaviors.

» Scientists have successfully transplanted clusters of human neurons into
the brains of newborn rats, a striking feat of biological engineering

» In 2018, the neuroscientist Fred Gage and his colleagues at the Salk
Institute for Biological Studies transplanted human brain organoids into
the brains of adult mice. The human neurons continued to mature as the
mouse brain supplied them with blood vessels.



https://www.nature.com/articles/nbt.4127

Human neurons In rat brain

» Another study: Organoid of human neurons placed in a rat’'s brain. The human
neurons multiplied in the rat brain until they numbered about three million,
making up about a third of the cortex on one side of the rat brain.

» Each cell in the organoid grew six times longer than it would have in a petri
dish. The cells also became about as active as neurons in human brains.

» Even more strikingly, the human organoids spontaneously wired themselves
into the rat brain. They connected not just to nearby neurons, but to distant
ones as well.

» Those connections made the human neurons sensitive to the rat’s senses.

» These species-blending experiments raise provocative ethical questions.

» On learning tests, for example, they scored no better than other rats.



Are animals ticklish?




You can not tickle yourself

» Humans are not the only creatures to experience tickling—dolphins,
chimps, dogs and rats have a tickle response.

» In all groups, the response is nearly the same—there is a moment of
perception followed by a smile and then a laugh.

» Suspect there is a neural inhibition to touching yourself activating tickle
response, otherwise you would laugh when putting on socks.




Alzheimer’s drug slows mental decline in trial — but is it a
breakthrough?

» Lecanemab by Eisai and Biogen - monoclonal antibody: If the results
stand up, the treatment would be the first of its kind to show a strong
signal of cognitive benefit in a robust trial.

» Slowed the rate of cognitive decline for people in a clinical trial by 27%.

» 18-point scale called the Clinical Dementia Rating—Sum of Boxes (CDR-—
SB).

» Lecanemab decreased amyloid in people’s brains, but those receiving
treatment scored, on average, 0.45 points better on the CDR-SB than
those in the placebo group at the 18-month mark.

» A clinically important result would be, they give a range of 0.5 to 2 points.
» Amyloid is “"associated with the problem, but it isn’t ‘the’ problem




Risks

» The question will be whether the benefit it brings is worth the risks.

» During the trial, about 20% of participants who received lecanemab
showed abnormalities on their brain scans that indicated swelling or
bleeding, although less than 3% of those in the treatment group
experienced symptoms of these side effects.

» By contrast, during the phase lll trials for Aducanumab, 40% of
participants showed signs of brain swelling on their scans.




Use olive oll.

» Researchers reported in the Journal of the American College of
Cardiology that people who ate more than half a tablespoon per day had
lower rates of premature death from cardiovascular disease, Alzheimer's
disease and other causes compared to people who never or rarely
consumed olive oll.

» Among all edible plant oils, olive oil has the highest percentage of
monounsaturated fat, which lowers "bad" LDL cholesterol and increases
"good" HDL. It's been shown to lower blood pressure and contains plant-
based compounds that offer anti-inflammatory and antioxidant properties
known to reduce the disease process, including heart disease. Best =
extra virgin olive oil—commonly known as EVOO

» Strong evidence demonstrates the heart-healthy benefits of soybean,
canola, corn, safflower, sunflower and other plant oils.



Adverse health outcomes associated with long-term
antidepressant use

>

>

>

British study of 200 K patients: Long-term antidepressant use may double the risk of heart
disease

One of the most widely prescribed drugs in England. In 2018, more than 70-million
antidepressant prescriptions were dispensed.

The researchers found that, once pre-existing risk factors had been taken into account, long-
term antidepressant use was associated with an increased risk of coronary heart disease, and
an increased risk of death from cardiovascular disease and from any cause. The risks were
greater for non-SSRI antidepressants (mirtazapine, venlafaxine, duloxetine, trazodone), with
the use of such drugs associated with a two-fold increased risk of coronary heart disease,
cardiovascular mortality, and all-cause mortality at ten years.

There was also some evidence that antidepressants, and particularly SSRI's, were associated
with a reduced risk (23% to 32% lower risk) of developing high blood pressure and diabetes.

Emphasize the importance of proactive cardiovascular monitoring and prevention in patients
who have depression and are on antidepressants given that both have been associated with
higher risks.




A new route to evolution: Nuclear-embedded mitochondrial DNA

» Billions of years ago, a primitive animal cell took in a bacterium that
became what we now call mitochondria. These supply energy to the cell
to allow it to function normally, while removing oxygen, which is toxic at
high levels.

» This was all thought to have happened a very long time ago, mostly
before we had even formed as a species, but that's not true. It happens
routinely, with bits of our mitochondrial genetic code transferring into the
nuclear genome.

» Mitochondrial DNA appears in some cancer DNA, suggesting that it acts
as a sticking plaster to try and repair damage to our genetic code.

» | Is therefore concelvable that a symbiosis that began around 1.45
billion years ago is not yet complete.



Mitochondrial inserts in nuclear DNA

» Mitochondrial DNA is normally passed down the maternal line; but in study of
66,000 people, showed that the new mitochondrial inserts in nuclear code are
actually happing all the time, showing a new way our genome evolves. More
than 99% of individuals had at least one insert.

» Estimate that mitochondrial DNA transfers to nuclear DNA in around one in
every 4,000 births. If that individual has children of their own, they will pass
these inserts on—the team found that most of us carry five of the new inserts,
and one in seven of us (14%) carry very recent ones.

» Once in place, the inserts can occasionally lead to very rare diseases,

including a rare genetic form of cancer. De novo inserts were observed in
the germline once infeVeSENSINERNNSRORCce In every 103 cancers.
nserts preferentially involved non-coding mitochondrial DNA

» It isn't clear exactly how the mitochondrial DNA inserts itself—whether it does
so directly or via an intermediary, such as RNA—It is likely to occur within the
mother's egg cells.




Mitochondrial inserts in nuclear DNA 65

» When the team looked at sequences taken from 12,500 tumor samples, they
found that mitochondrial DNA was even more common in tumor DNA, arising

in around one in 1,000 cancers, and in some cases, the mitochondrial DNA
inserts actually causes the cancer.

» Mitochondrial DNA appears to act almost like a Band-Aid, a sticking plaster to
help the nuclear genetic code repair itself. And sometimes this works, but on

rare occasions if might make things worse or even trigger the development of
tumors

» More than half (58%) of the insertions were in regions of the genome that code
for proteins.

» In the majority of cases, the body recognizes the invading mitochondrial DNA
and silences it in a process known as methylation. However, this method of
silencing is not perfect, as some of the mitochondrial DNA inserts go on to be
copied and move around the nucleus itself.

> A seleciive proceEsSiCEMISISSISRREINASErs, maintaining
genome size and removing Inserts that influence gene expression.



https://phys.org/tags/genetic+code/
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Europe is a continent of immigrants

» Three major movements of people shaped the course of European
prehistory.

» Europe is a continent of immigrants and always has been.

» “The people who live in a place today are not the descendants of people
who lived there long ago,” says David Reich. “There are no indigenous
people—anyone who hearkens back to racial purity is confronted with
the meaninglessness of the concept.”




First Europeans

» All people outside Africa descend from African ancestors who left that
continent 60,000 years ago.

» 1 -Those first modern human hunter gatherers (HG) ventured into
Europe about 45,000 years ago, having made their way up through the
Middle East. Their own DNA suggests they had dark skin and light eyes.
These early settlers were widely scattered. They kept their distance
when Neolithic farmers first arrived.

» The first modern Europeans lived as hunters and gatherers in small,
nomadic bands. They followed the rivers, edging along the Danube from
its mouth on the Black Sea deep into western and central Europe.




First Europeans

» As Europe was gripped by the Ice Age, the modern humans hung on In
the ice-free south, adapting to the cold climate.

» Around 27,000 years ago, there may have been as few as a 1000 of
them, according to some population estimates.

» 2 - From 9500-4000 B.C. Neolithic farmers from present-day Turkey had
joined HGs in southern Europe before pushing deeper into the continent.
Brought wheat, sheep, cattle—and their own DNA—to rest of Europe by
4000 B.C.




Prehistoric Melting Pot

» 3 - Yamnaya from