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A Personal
Relationship with Earth

| am deeply familiar with the Earth’s lifespan, on a cosmic scale. | know
how the moon was formed. | know when and where cellular life first
began-according to the most recent scientific theories. For as long as
| can remember, | have been awestruck by prehistory. As a child, | was
infatuated by the existence of dinosaurs; | watched all the documentaries
and read all the books | could about the epochs of Earth, spanning
billions of years. When | wasn't pretending to be a dinosaur, | wanted to
be a paleontologist, marine biologist, or some kind of artist when | got
older. Someone who studied life (this is partially why my chosen name is
Zoe, a Greek name that means “life”). Regardless of career, I've always
had a very intense desire to understand life around me.

Because | have a sensitive awareness of the ancient past-1 am acutely
attuned to and devastated by the effects of the human-induced climate
catastrophe. The progress life has made thus far is not linear. Life exists
in fluctuating diversity with the tide of the planet’s dynamic cycles. Every
mass extinction event our planet has ever seen has been primarily driven
by changes in the climate. Though the planet we reside within is familiar
with her ever changing anatomy, | fear for life. The climate is comically
delicate and constantly undergoing metamorphosis; yet, it is what
allows for life to exist in the first place. As humans, because we are
aware of our existence, | believe we have a responsibility to care for the
well-being of the planet in a much more profound way than we do now.



The Tasmanian Tiger

“It's ironic that we know more about their death than we ever knew about
them in life, despite the fact that we lived side by side with them for
millennia.”

Dr Christy Hipsley, Evolutionary Biologist at Museums Victoria

The Tasmanian Tiger (Thylacine) was a marsupial resembling a wolf or
a dog. Little is known about their behavior. In 1830, the Van Diemen's
Land Company introduced a bounty scheme to control Thylacines on its
North West sheep properties; Thylacines lost their environment due to
industry and those that remained were hunted or kept in captivity. The
consequences of this action drove the Thylacine extinct in 1936. The
extinction of this unique, beautiful marsupial is one miniscule example
of a much larger crisis that is facing us right now.

Because the Tasmanian Tiger was driven to extinction so recently,
scientists have studied the precursors behind their deaths. Of note is
that the population possessed limited genetic diversity between 1852
and 1909 (caused by a myriad of reasons, most intensely human activity).
This is a vital metric-the Tasmanian Tiger is not the only victim of lack
of genetic diversity.



Extinction Events

Mass extinction has no singular cause, however there is a pattern:
extinction events are defined by massive loss of life, preceded by loss
of biodiversity, due to a change in the composition of the environment.
Because of the interdependence of life, when the Earth’s biota becomes
unbalanced in one way or the other, a tipping point is reached and life
must adjust itself to new parameters. Mass extinction events are not
uncommon. Throughout the eons, life has experienced a plethora of large-
scale loss-from asteroids and volcanic eruptions, to overproduction of
greenhouse gases by ancient flora.

In order for life to exist at all, an atmosphere and water are both of
utmost necessity. These are the lungs and the heart of our planet; they
work dependently to sustain our existence. What is given is also received.
We depend on them as much as they depend on us. When external or
internal forces change the composition of any part of this symbioticism,
the effects can be devastating. Although there is a background rate
of death that is always occuring, there are five large-scale events in
which the majority of all life on Earth has nearly ended. These events are
clearly visible in the fossil record and occurred quickly (on a geological
timescale). Special techniques (radiometric dating, carbon dating,
analyzing minerals, chemicals, fossils, etc. etc.) are used, which tell us
when and how these tragedies struck.



End Cretaceous Extinction

It wasn't just the Chicxulub asteroid that eviscerated the dinosaurs-it
was the changes to the environment brought about by the collision.
Obviously, an asteroid over 6 miles wide striking earth is enough to
wipe out thousands of species immediately, but on the other side of
the earth, it was the debris clouding the atmosphere and subsequent
release of vast amounts of sulfur (a greenhouse gas) that killed even
more species—classifying the time period as a mass extinction event.
The ash from the asteroid clouded the atmosphere setting off a viscous,
cyclical set of events.

“Clearly, the asteroid impact was devastating to Earth's climate, leading
to freezing temperatures on land, even at the tropics; disrupting large
faunal food supply; and destabilizing all trophic levels.”

A.A. Chiarenza, A. Farnsworth, P.D. Mannion, D.J. Lunt, P.J. Valdes, J.V. Morgan, & P.A. Allison, Asteroid impact,
not volcanism, caused the end-Cretaceous dinosaur extinction

The Great Dying

Long before the dinosaurs existed, life on Earth almost ended
permanently. In a geological blink-of-an-eye, 96% of all life ceased to
exist. Groundbreaking research has revealed that over 250 million years
ago (during the late Permian period), the Earth’s surface was punctured
by volcanic activity below the crust. The evidence is seen in the fossil
record, as well as by dating volcanic “traps” in Siberia which stretch an
unfathomable 3 million square miles. The result was an atmosphere that
suffocated all living beings. The atmosphere was transfigured by the
gasses that pierced through Earth’s outer crust-namely sulfur, methane
and carbon dioxide-smothering every being on earth.

“The Permian mass extinction in the oceans was caused by global
warming that left animals unable to breathe. As temperatures rose and
the metabolism of marine animals sped up, the warmer waters could
not hold enough oxygen for them to survive.”

Hannah Hickey, What caused Earth’s biggest mass extinction?



End Holocene Extinction?

| grew up close to and still live near the Great Salt Lake. Over the course
of my life | have seen the lake dry up. Utah Lake has become a hazardous
muck. A thick smog often hazes the view of the beautiful mountains
| used to live at the base of. At the same time, human infrastructure
(mostly for the purpose of commerce) has increased at a dizzying rate.
Our now 10-lane freeways, urban streets and shopping/business centers
are designed with zero forethought of future design or impact-an
increasingly frustrating circumstance beginning to affect the daily lives
of the people residing here.

This is not a singular or an original experience. Across the entire world,
the environment is losing its complexity in both flora and fauna and
there is a common denominator: human activity-mainly carbon dioxide
emissions, unsustainable agricultural practices, and destruction
of natural habitat. Due to human activity, the composition of the
environment has been changed. As a result, so too has the atmosphere
changed. The global average temperature is currently 1.5°C higher than
it was before the industrial revolution and rising exponentially. That
may seem like an insignificant change, but the difference between
global average temperature and weather temperature is monumental.
For example, during the Pleistocene (Ice Age) 20,000 years ago, Earth
was “only” 5°C colder than it is now. Global average temperature affects
ecosystems across the entire planet-ecosystems that have grown to
depend on one another.



The Holocene Extinction is not a part of “The Big Five.” That's because
it didn't happen millions of years ago-it is happening right now. The
increase in global temperature is unequivocally caused by human
activities. This has been studied, documented and proven for decades.
The effect is cascading and reducing genetic diversity across the
globe-a precursor seen before every single extinction event. Scientists
are still determining the rate at which species are going extinct, however
one thing is explicitly clear: a major pulse of biological extinction is
and will continue to take place. Currently, more than 46,300 species
are threatened with extinction-28% of all assessed species (IUCN Red
List). In 2002, the number of species threatened was 11,167. Because of
the sheer size of the human population (exploding due to the industrial
revolution) and the drastically increasing rate at which we consume
resources, we've uprooted the Earth’s ecosystems in order to sustain
ourselves. The current climate catastrophe cannot be understated. It is
thus necessary to educate ourselves on previous and current extinction
events of Earth in order to mitigate mass calamity. It may seem as
though everything humanity touches devastates the Earth, but this is
not true. Humanity itself is not killing the planet, it is the systems we
use (agriculture, deforestation, resource misuse, capitalistic economies,
etc. etc.) that contribute to the massive loss of biodiversity seen. The
evidence for this is substantial, and undeniable.

“Currently, the species extinction rate is estimated between 1,000 and
10,000 times higher than natural extinction rates—the rate of species
extinctions that would occur if we humans were not around. If we do
not course correct, we will continue to lose life-sustaining biodiversity
at an alarming rate. These losses will, at best, take decades to reverse,
resulting in a planet less able to support current and future generations.”

World Wildlife, What is the sixth mass extinction and how do we stop it?

All lifeforms change their environment to suit their needs, the fact that
humans use resources is not the cause for this crisis; it is the systems
with which we control the environment. The industrial revolution arose
out of necessity to sustain the economic systems we use to trade
materials amongst ourselves en masse—-primarily this system has been
varying forms of capitalism, i.e. trading resources for capital and vice
versa. By placing value of imaginary capital over tangible materials and
quality of life, the Earth has become a soulless commodity. The result
of this is that your habitat is slowly being carved away, in order to create
products, stores, factories and housing that don’t fulfill you as a human
being, while also ridding animals and plants of their homes. Tech and
oil barons might be profiting, however they too are losing their Earth just
the same; Our current way of being benefits no one.

Though the reality of the state of the climate is dire, and worthy of grief-
life as a whole is extraordinarily resilient. Life will endure in one form
or another. The question is: Will we endure? Will we move forward with
enough awareness and action to create a more holistic Earth? Damage
has already been done, but we are more capable now than ever before
to not only survive, but thrive. The answer lies in material changes to
our systems of being, and empathy for life and our resources. If we are
capable enough to terraform the planet to such a biblical extent, surely
we can also terraform it for the better.
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Great Salt Lake
Utah, USA
TIHne 1985 - July 2022

Chiquitano Forests
Bolivia
July 2, 1986 - Aug 22, 2022
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Lake Aculeo
Chile
_ngb. 26,2014 - Mar 12, 2019

Frederikshaab Glacier
Southern Greenland
June 14, 2023 - July 24, 2023
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Solutions

Not only is human climate change harming the environment, the
rate at which we are doing so is also speeding up. Both of these are
happening at an exponential rate. Solutions proposed must take this into
consideration, as we must mitigate our impact while also preparing for
the human population to continue increasing in size and resource usage.
In doing so it is crucial to examine where resources are being most
used, where defaunation is happening, and the reasons why individuals,
organizations, and communities are abusing resources inefficiently.

Exxon was one of the first organizations to study the effects of their own
emissions. In 1978, they released a shockingly accurate study, detailing
how their product would make the climate warmer and have disastrous
effects on the wellbeing of us, animals, plants, and our collective home.
40 years later, organizations such as the Carbon Disclosure Project
track and study large fossil fuel companies and the emissions they're
responsible for.

Multiple studies and organizations come to the same conclusion: Fossil
fuel companies (such as Exxon, BP, Chevron, etc.) are responsible for
producing more than half of humanity’s total emissions of greenhouse
gasses. Further, the rate at which these companies are poisoning our
air is increasing. The reasons for increasing emissions are population
growth, and deliberate campaigns and lobbying efforts made by fossil
fuel companies to increase individual reliance on oil-in order to increase
profits, as capitalism demands infinite growth.

“Fossil fuels are the largest source of anthropogenic greenhouse
gas emissions in the world. The fossil fuel industry and its products
accounted for 91% of global industrial GHGs in 2015, and about 70% of
all anthropogenic GHG emissions. If the trend in fossil fuel extraction
continues over the next 28 years as it has over the previous 28, then
global average temperatures would be on course to rise around 4°C
above preindustrial levels by the end of the century. This would entail
substantial species extinction, large risks of regional and global food
scarcity, and could cross multiple tipping points in the Earth’s climate
system, leading to even more severe consequences.’

The Carbon Majors Database, CDP Carbon Majors Report 2017
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The rapidity by which defaunation is proceeding globally necessitates
that we proactively work to address this global threat, even in the face of
data insufficiencies. Due to the immensity of biodiversity loss, individual
solutions are not sufficient to alleviate the crisis. Collective action and a
shift in our social paradigm must happen now. The solutions to climate
change are inherently complex, however they are demonstrably achievable.
Though changes in our methods of production are required, these changes
wouldn't just benefit the environment-they’ll benefit you too.

Current solutions can be broken into three categories:

[nfrastructure,

Public Policy,
and Production.

Each of these categories require support from the others. Acting on
these solutions will have a cyclical effect, leading us to discover more
effective methods of restoring the Earth to its beautifully complex state.
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Infrastructure

Infrastructure includes policy and collective efforts to create healthy
living spaces, transportation systems, and facilitate the regrowth of our
lost ecosystems. Each of these subsects of creating better infrastructure
should be implemented with the goal of increasing biological diversity,
decreasing resource usage, and bettering our quality of life in the
places we live and work. The basis of these changes should be rooted in
scientific and accurate knowledge.

Revising zoning laws to allow for denser, more efficient housing would
allow for increased satisfaction of living in cities, while also allowing
for increased efficiency of resource use, cities are the largest users of
resources, and most of the growing population will live in cities.

Designing these re-zoned cities to be green, would also increase quality
of life while mitigating the impact that cities have on the environment.
For example, some cities have required that whatever land is built on,
the same square footage must be replaced with plants-this creates a
greener, healthier city with cleaner air, happier citizens and less impact
on the environment.

If these green cities are developed not for cars but for people, less of
the land will need to be dedicated to concrete and asphalt-some of the
most harmful materials to the environment. The alternative is to create
cities that are walkable, and/or use bike paths and public transportation.
This would drastically reduce individual emissions coming from cities.
Further, this would also increase quality of life-offering citizens the
freedom to walk where needed (workplaces, extracurricular places,
restaurants, etc) strengthens community bonds, fosters connection,
and gives citizens the right to the city (rather than giving the city to
cars, private industry, etc. and the taxing requirements they demand of
infrastructure).
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Refaunation and replenishment of flora should be considered
infrastructure as they are both necessary to keep the planet livable
for humanity. Some countries and cities have already begun efforts
to replenish both animals and plants with great success. By creating
environments that allow for a greater number of species, we canincrease
genetic and biological diversity, mitigating the effects of climate change.

“Ultimately, we need to permit or enhance the resilience of natural
systems so that they can continue to adapt and function into the future.
The best way to do this is to look back at paleontological history as a
way to understand how ecological resilience is maintained, even in the
face of change.”

Barnosky et al., Merging paleobiology with conservation biology to guide the future of terrestrial ecosystems
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Public Policy

The easiest, most effective way of creating a healthier Earth, will be
through the use of revised public policy. In this way, changes can be
enacted on a sociological scale, rather than individual. There are a
myriad of steps that the government (on a federal and state-wide level)
can take to mitigate greenhouse gas emissions, facilitate an economy
that increases quality of life, and oversee projects that can reduce the
harm we are causing the planet.

Public goods and basic needs (housing, water, food, internet) should be
decommodified and subsidized by the taxes we already pay. Doing so
is not only easily possible, it would allow for a basic quality of life to be
met-allowing more people to contribute to the economy, communities,
their families, and climate change mitigation. By revising the purpose
and function of the economy, the government can ensure that basic
needs are met while allowing resources to be allocated to fostering a
better, healthier country and world. Our current economy is designed to
maximize profit: a simple, singular goal that has no regard for humanity,
the soul, or the planet. The economy as it currently stands produces an
excess of materials, most of which do not get used effectively (single-use
products, overuse of plastic, zero regulations on the largest producers
of emissions). The current economy does not benefit the super-majority
of working class people, and is creating a hostile environment for
future generations. The economy must be revised and better planned
to facilitate long-term support of citizens, rather than profit for the few
who have already accumulated an unfathomable amount of capital.

First steps in creating an economy for the people and the planet include
regulations on fossil fuel companies-in order to lessen our dependence
on them and decrease emissions. In regulating fossil fuel we must also
regulate their most popular product-plastic. Plastic is a material that is
found in almost every single consumer good. So much so that plastic
has been found in the human body. Such a resilient, quality material
should be reserved for necessary purposes, such as medical materials
and devices-rather than coffee cups and shoes.
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Public policy should also be used to fund research and initiatives to
solve the climate crisis. Decommodifying basic needs and reformatting
the economy will benefit more people, thus more labor and resources
can be dedicated to improving the lives of people, animals, plants, and
the Earth. This cycle of improvement would have great and lasting
benefits for a multitude of future generations.



Production

Finally, our methods of production must also be looked at with scrutiny.
Many of the methods we use to produce food, water, products, and more
are done so in the name of profit and not well-being. Not only that, but
the methods in doing so have also been devised in such a way to increase
owner profit-margins, rather than create in sustainable ways. In revising
our approach to creating materials and goods, we can move forward
with a more holistic mode of production that will increase quality of life
and mitigate the detrimental effects we have on wildlife.

First we must consume less, both in how we produce and what we
produce. Many of our needs are met through the use of products which
are produced, packaged and shipped in ways that produce excessive
carbon emissions and use excessive materials. If production was to
become localized and less harmful materials were used, the rate of
production would slow without cutting access to materials that are
needed by people.

The costs of such materials should also reflect the true social and labor
cost required of such materials/products/goods. As it stands currently,
most of the goods we produce do not accurately reflect the true social
costs that were required to create them; rather, increasing profits is
the primary motive in devising the cost of goods. Alternatives in cost,
shipping, production and creation are needed.

Agriculture and water usage should also be revised. Because these are
absolutely necessary to human function, we need to find more effective
methods of retaining the necessary amount of production, while also
devising methods to increase efficiency and decrease environmental
impact. Our current methods (involving the smothering of pesticides and
removal of natural habitat) require change. Vertical farming methods
and water efficiency technologies have already been produced which
greatly mitigate our impact, however more research and development
is needed.
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For so long, our definitions of success and innovation have been
based on creating more powerful, more resource-heavy technology and
systems. This paradigm must be deconstructed as it no longer serves
humanity. The effects of designing this way have caused the climate

crisis, exploitation of human and animal lives, and an unstable economy.

Our new paradigm should be primarily focused on long term success
and innovation.

| urge you to consider: What would truly be more innovative-a new
iPhone stuffed with artificial “intelligence” to siphon your data, or a new
social mode of being that will create a better world for generations to
come? Where should our focus be as a culture? How can we act on
principles of empathy and facilitation of Earth’s natural beauty? How
can we become stewards of the Earth, rather than adversaries?
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Lil’ Personal Changes

(That Don’t Completely Suck)

Use arefillable water bottle/coffee mug, rather than plastic single-use cups.

Stop upgrading technology every year. At this point, there are no
features being added that will significantly improve your life-spend
more time on other hobbies, or find fun alternatives.

Shop local! Buy from friends or local thrift stores or farmer's markets,
rather than mega-corporations. This builds and supports the local
community both socially and economically.

Advocate for better climate action from the local government. Speak
up at committee hearings if possible, call politicians, and talk to others
about what can be done.

Foster Local Community-if you have a hobby, skillset or a place you like
to hang out, invite friends and friends of friends to participate.

Use public transportation!

Get a houseplant and keep it alive! It adds life to your space so long as
you foster its growth.
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Marquesas cuckoo-dove, New Ireland forest rat, North African elephant, Southern Malagasy giant rat, Jamaican monkey, O ‘ahu moa-nalo, Chatham duck, New Caledonian horned turtle, Cuban spectacled owl, Malagasy shelduck, Large baboon lemur, Horned crocodile,
Ua Huka rail, Monkey-like sloth lemur, Forsyth Major’s baboon lemur, Small O’ahu crake, Hildebrandt’s elephant bird, Cayman Islands geocapromys, Cayman Islands nesophontes, Malagasy dwarf hippopotamus, Lesser elephant bird, Malagasy pygmy hippopotamus,
Huahine starling, Chroicocephalus utunui, Huahine rail, Huahine cuckoo-dove, Huahine swamphen, Cuban cave rail, Titan elephant bird, Insular cave rat, Sinoto’s lorikeet, Conquered lorikeet, Malagasy aardvark, Grandidier’s giant tortoise, Southern giant ruffed lemur,
Giant aye-aye, Giant island deer mouse, Nuku Hiva rail, Tahuata rail, Grandidier’s koala lemur, North Island adzebill, Henderson archaic pigeon, Henderson imperial pigeon, Henderson ground dove, Puerto Rican nesophontes, Cape Verde quail, Lava shearwater, Giant
elephant bird, Nene-nui, Edwards’ baboon lemur, Maui Nui moa-nalo, Maui stilt-owl, New Zealand swan, Tenerife giant rat, Bahaman tortoise, Barbuda giant rice rat, Atalaye nesophontes, New Zealand owlet-nightjar, Abrupt giant tortoise, Ua Huka booby, Chatham
kaka, Common koala lemur, South Island adzebill, St. Michel nesophontes, Lava mouse, Mantell’s moa, North Island giant moa, Chinese gharial, Heavy-footed moa, Western Cuban nesophontes, Haitian nesophontes, Tabuai rail, Chatham penguin, Dwarf yellow-eyed
penguin, Upland moa, Edwards’ koala lemur, Eua rail, Bush moa, Eastern moa, Haast’s eagle, Southern sloth lemur, Hispaniola woodcock, Waitaha penguin, SWvcarlett’s shearwater, Kaua'i palila, Giant Hawaii goose, Great ground dove, Crested moa, Pico rail, Tener-
ife giant lizard, Kaua ‘i finch, South Island giant moa, South American wolf, Dwarf thick-knee, Broad-billed moa, Finsch’s duck, Olson’s petrel, Vespucci’s giant rat, Galdpagos giant rat, Puerto Rican hutia, Cayman Islands hutia, Hispaniolan edible rat, Ascension nighi
heron, Mauritian giant skink, Hoffstetter’s worm snake, Hodgens’s waterhen, Rodrigues blue pigeon, Mauritius white-throated rail, Bermuda hawk, Bermuda saw-whet owl, Bermuda towhee, Bermuda night heron, Bermuda flicker, Eurasian aurochs, Saint Helena rail,
Saint Helena cuckoo, Saint Helena petrel, Saint Helena hoopoe, Saint Helena crake, Ascension crake, Larger Malagasy hippopotamus, Réunion blue pigeon, Réunion sheldgoose, Réunion kestrel, Réunion fody, Broad-billed parrot, Réunion rail, Réunion pigeon, Réunion
night heron, Giant vampire bat, Dodo, Mauritius sheldgoose, Red rail, Mascarene coot, Mauritius night heron, Mascarene teal, Imber’s petrel, Mascarene reed cormorant, Guadeloupe parakeet, Rodrigues petrel, Rodrigues rail, Rodrigues owl, Rodrigues starling, Ro-
drigues pigeon, Rodrigues night heron, Mauritius wood pigeon, Mauritius turtle dove, Réunion swamphen, Réunion parakeet, Saddle-backed Mauritius giant tortoise, Domed Mauritius giant tortoise, Lesser Antillean macaw, Atlantic gray whale, Rodrigues parrot, Ro-
drigues solitaire, Steller’s sea cow, Réunion ibis, Mauritius grey parrot, Ancient Polydamas swallowtail, Seychelles purple swamphen, Raiatea parakeet, Tanna ground dove, Raiatea starling, Tongatapu rail, Moorea sandpiper, Tahiti sandpiper, Martinique amazon,
Guadeloupe amazon, Tahiti crake, White swamphen, Amsterdam wigeon, Oceanic eclectus parrot, Vava'u rail, Bluebuck, Domed Rodrigues giant tortoise, Saddle-backed Rodrigues giant tortoise, Sooty crayfish, Smooth handfish, Wynberg conebush, St. Paul Island duck,
Kangaroo Island emu, King Island emu, Spotted green pigeon, Madeira finch, Maupiti monarch, Mysterious starling, ‘Amaui, Mauritius blue pigeon, Kosrae crake, Kosrae starling, Bonin grosbeak, Bonin thrush, Tonga ground skink, Delalande’s coua, Mascarene parrot,
Atlas bear, Darwin’s large ground finch, O‘ahu ‘akialoa, Hoopoe starling, O‘ahu ‘0‘0, Mauritius owl, O ‘ahu nukupu‘u, Réunion slit-eared skink, Large Samoan flying fox, Réunion giant tortoise, Dieffenbach’s rail, Rodrigues giant day gecko, Black-fronted parakeet,
Daudin’s giant tortoise, Floreana giant tortoise, Southern black rhinoceros, Christmas sandpiper, Turquoise-throated puffleg, Spectacled cormorant, String tree, Belido, Tasmanian emu, Norfolk kaka, Jamaican giant galliwasp, Letitia’s thorntail, Great auk, Carpathian
wisent, Lord Howe pigeon, Small Samoan flying fox, Kioea, Sea mink, Gould’s emerald, Jamaican poorwill, Small Mauritian flying fox, Mbashe River buff, Cape lion, Siau scops owl, Eastern elk, Kawaihae hibiscadelphus, Huahine warbler, North Island snipe, Raiatea
warbler, Spined dwarf mantis, Cape warthog, Tristan moorhen, Samoan woodhen, Large Palau flying fox, Coues’s gadwall, Percy Island flying fox, Newton’s parakeet, North Island little spotted kiwi, Labrador duck, New Zealand quail, Broad-faced potoroo, Falkland
Islands wolf, Kermadec megapode, Himalayan quail, Brace’s emerald, Jamaican rice rat, Navassa Island iguana, Antioquia brown-banded antpitta, Madeiran land snail, Macquarie Island banded rail, Jamaican petrel, Morant’s blue, Parras characodon, Saint Lucia
giant rice rat, Jamaican wood rail, Quagga, Hawaiian rail, Martinique house wren, Bennett’s seaweed, Emperor rat, Guadalcanal rat, Lesser Indian rhinoceros, Hokkaido wolf, Cuban macaw, Bonin wood pigeon, Whiteline topminnow, Eastern hare-wallaby, Bonin nan-
keen night heron, Sturdee’s pipistrelle, Portuguese ibex, New Caledonian rail, Macquarie parakeet, Kaua‘i nukupu‘u, New Zealand bittern, Sulu bleeding-heart, Raoul Island banded rail, Lesser koa finch, Maui Nui ‘akialoa, ‘Ula-‘ai-hawane, Nendo tube-nosed fruit bat,
St. Vincent pygmy rice rat, Chatham fernbird, Puerto Rican parakeet, Marianne white-eye, Chatham rail, Harelip sucker, Seychelles parakeet, Sloane’s urania, Kona grosbeak, North Island takahe, Hawkins’s rail, Lyall’s wren, Greater koa finch, Newfoundland wolf,
Madeiran wood pigeon, Gull Island vole, Martinique giant rice rat, Nelson’s rice rat, Guadalupe towhee, Guadalupe wren, Stephens Island piopio, Culebra Island amazon, Hawaii mamo, Caucasian moose, Saint Croix racer, Gravenche, Lord Howe long-eared bat, Leaf-
shell, Car Nicobar sparrowhawk, Southern pig-footed bandicoot, Tennessee riffleshell, Greater ‘amakihi, Rocky Mountain locust, Auckland merganser, North Island piopio, Bulldog rat, Guadalupe caracara, Stumptooth minnow, Choiseul pigeon, Japanese wolf, South
Island piopio, Chatham bellbird, Guadalupe flicker, Black mamo, Huia, Huia louse, Assumption rail, Siquijor hanging parrot, Persoonia laxa, Alejandro Selkirk firecrown, Dawson’s caribou, Cumberland leafshell, Bogotd sunangel, Tarpan, Southwestern thick-billed
grasswren, Maui hau kuahiwi, Yellowfin cutthroat trout, Slender-billed grackle, Iwo Jima rail, New Caledonian buttonquail, Namoi Valley thick-billed grasswren, Cape Verde giant skink, Guadalupe storm petrel, Bornean Baillon’s crake, Laysan millerbird, New Caledonian
lorikeet, Passenger pigeon, Laughing owl, Kenai Peninsula wolf, New Caledonian owlet-nightjar, Cayenne nightjar, Rodrigues day gecko, Dirk Hartog thick-billed grasswren, Lord Howe starling, Robust white-eye, Carolina parakeet, Lana‘i hookbill, Bernard’s wolf,
Appalachian Barbara’s buttons, Florida black wolf, True fera, Great Plains wolf, Red-moustached fruit dove, Norfolk Island starling, Laysan honeycreeper, Nazareno, Round combshell, Lord Howe fantail, California grizzly bear, Bubal hartebeest, Anthony’s woodrat,
Thick-billed ground dove, Caucasian wisent, Snake River sucker, Syrian wild ass, Hawaii yellowwood, Cry pansy, Utah Lake sculpin, Lord Howe gerygone, Ethiopian amphibious rat, Paradise parrot, Eastwood’s long-tailed seps, Guadeloupe ameiva, St. Kitts bullfinch,
Makira woodhen, Scleria chevalieri, Western rufous bristlebird, Tahiti rail, Nuku Hiva monarch, St Kilda house mouse, Darwin’s Galdpagos mouse, Silver trout, Bunker’s woodrat, Roosevelt’s giant anole, Western Lewin’s rail, Heath hen, Wolseley conebush, Lost shark,
Hawai‘i ‘0°0, Indefatigable Galdpagos mouse, Aguelmame Sidi Ali trout, Desert rat-kangaroo, Mogollon mountain wolf, Southern Rocky Mountain wolf, Roque Chico de Salmor giant lizard, Ratas Island lizard, Ryukyu wood pigeon, Virgin Islands screech owl, Thylacine,
Bali tiger, Marquesas swamphen, Banara wilsonii, McGregor’s house finch, Grand Cayman oriole, Pahranagat spinedace, Bougainville black-faced pitta, Eastern cougar, Grass Valley speckled dace, Daito varied tit, Schomburgk’s deer, Grand Cayman thrush, Mount
Kenya potto, New Caledonian nightjar, Toolache wallaby, Roystonea stellata, Sugarspoon, Lesser ‘akialoa, Cascade mountain wolf, Las Vegas dace, Javan lapwing, Arabian ostrich, Xerces blue, Texas gray wolf, Chapin’s crombec, Eriocaulon inundatum, Cebu hanging
parrot, Barbary lion, Desert bandicoot, American ivory-billed woodpecker, Laysan rail, Aruba amazon, Wake Island rail, Pallid beach mouse, Ash Meadows killifish, Sinii parakeet, Pink-headed duck, Little Swan Island hutia, Barbus microbarbis, Eriocaulon jordanii, San
Martin Island woodrat, Tawi-tawi buttonquail, Afrocyclops pauliani, Japanese sea lion, Niceforo’s pintail, Deepwater cisco, Caribbean monk seal, San Benedicto rock wren, New Mexico sharp-tailed grouse, Ilin Island cloudrunner, Raycraft Ranch killifish, Faramea
chiapensis, Negros fruit dove, Schizothorax saltans, Maravillas red shiner, Evarra eigenmanni, [tombwe nightjar, Coosa elktoe, Imperial woodpecker, Levuana moth, Crescent nail-tail wallaby, Thicktail chub, Hainan ormosia, Pahrump Ranch poolfish, Blue Pike, Sandhills
crayfish, Rennell Island teal, Santa Barbara song sparrow, Lesser bilby, Candango mouse, Pantanodon madagascariensis, Northern white-winged apalis, Viesca mud turtle, Semper’s warbler, Durango shiner, Zacatecas Worthen’s sparrow, Molokai Creeper, Du Toit’s
torrent frog, Red-bellied gracile opossum, Saint Helena darter, Eskimo curlew, Ptychochromis onilahy, Hawaii chaff flower, Barbodes disa, Katapa-tapa, Kandar Barbodes, Bitungu, Barbodes palata, Bagangan, South Island snipe, Lake Ontario kiyi, Goldman’s yellow
rail, Rio Grande bluntnose shiner, Crested shelduck, Turgid blossom, Narrow catspaw, Saint Helena earwig, New Zealand greater short-tailed bat, Amistad gambusia, San Clemente wren, Guam flying fox, Kaua‘i ‘akialoa, Blackfin cisco, Tubercled blossom, Socorro elf
owl, Mexican dace, Endorheic chub, Saudi gazelle, Clear Lake splittail, Western Turner’s eremomela, Nubian wild ass, Aplocheilichthys, Santa Cruz pupfish, Ticao Tarictic hornbill, Tecopa pupfish, Tropical acidweed, Mason River myrtle, Bushwren, Moorea reed warbler,
Bitungu, Bar-winged rail, Guadeloupe house wren, Barbodes herrei, Vanua Levu long-legged thicketbird, Lewinia pectoralis exsul, Aragua robber frog, Bagangan, Bitungu, Round Island burrowing boa, Longjaw cisco, Phantom shiner, Barbodes tras, Jalpa false brook
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