Fossil Details
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Fossil Details

The megalodon is the largest shark to ever Lwve It terrorized
saas woildwide from ~20 - 36 million years ago, growing to an
estimated 60+ long snd G0+ tons, with jaws nearly 107 wide and
teeth over 7° long, with the largest tooth on record measuring
TA4E" from tp to comer [which s how sharik teeth are typically
measnedl. Possessing the strongest bite force of any animal in
history of ah estimated L0000 lba/4g tnch, it teasted on large
masring mammals such as dugongs. manabess, sea lions, seals,
delphins, and ewen whales, in addition o sea wrtles, large fith,
and giher shaiks, IU's thaught 1o have primarily Punted 16 warm,
shallow seas aomss the globe a5 evidenced by its fossilized
teeth bedng found from Australia to indonesta, Morocoo, Peru, tee
entire southeastem coast of the US (from Florida te Maryland)
and beyond (indeed, its testh have been found on every
continent escept Antarctica), While scientists once believed that
fhe megaloden was an ancestor of the modern greal while,
retent evidernce paints to them evolving from different lineages
and the bwo species not being closely related at all. Megalodon
teeth are differentisted by their sheer site and the fact thal they
possess both serrations and 8 Boorfefie (3 riangular or V-shaped
band between the noot and orown), with uppers being brosd and
triangular, lowers being somewhat narrower, and posteriors
hawing short, squat crownd with wide, thick roats
SHARE FAOT

The side mast peaple think of as the “Tront” of a shark tooth is
actually the back side! The labial of outward facing <ide of
shark teeth is actually flat and relatively featureless, whereas
the limgual or inward facing side is the cne that pets all the
attention

Oreat White

The great white is unguestionably the most [in]famouws
shark alive today. A sexually difmorplic species, females
are larger than males, with the larpest ever tagped (named
Deep Blug) clocking in at 20' long and -4.500 1bs ({though
the awerage female is <18 and the average male is -13%
With a top speed of 35 mph, a diving capacity of nearly
4000, an estimated bite force of 4,000 psi, and a life span
of T+ years, the great white s amang the most dominamt
apex predators inm all of history, Thedir teeth tell this tale: a
coarsely serrated crown seemingly custom bullt for slicing
through flesh, with uppers being broad and triangular and
LwErsS Narmowing sharply from root to .
SHARE FAOT

While great whites are often thowght of as the “top dogs”
of the sea, they do have one natural predator, Oreinus oncs,
the killer whale Orcas have been observed ramming info
great whites (and other large sharks) at high speeds.
momentarily stunning them. They then flip the stunned
shark fver [0 Induce foale immobeiity, a refleéx In sharks in
which they become catatonic and effectively paralyzed, and
hold them in that position wntil they drown. Thelr reward?
Shark liver [which can comprise over 25% of a great
white's total body weightlk a meal not only loaded with
vital nutrients, but one that is mare calorically dense than
vt whale blubber, and which s eacised with almost
surgleal precision, 3% typically the rest of the now dead

chark i Tafr infark



Hastalis (aka “Mako”)
(Carcharodon hastalis)
upper testh

Fossil Details

The extinct hastalis, or lesser white, is among the most
sought after shark teeth in Florida, While there has been
a great deal of debate about the ancestral lineage of the
hastalis throughout the years (you'll often see them
tlassihed as either Tsures of Cosmopalitodus hastalis, or
referred to by their still commaon nickname of *makas™),
recent studies indicate that they're actually ancestral to
modern greal whites. Indeed, the two species’ beeth
share a great deal in common in terms of size and
owverall shape, with the hastalis simply lacking the
sefrations of their preat white counterparts, Hastalis
uppers are broad and triangulas, while lowess are
narrawer with more sharply angled roots.

SHARE FAOT

Sharks, along with thair close cousing rays. skabes, and
sawfish [and distant cousins chimeras) comprise a class
of fish called Chongrichthyes (kahn-DRIK-thee-eez):
those  with  cartilaginous  [car-ful-LADGE-in-iss)
skeletons rather than ones made of bone. Cartilage 1s
both lighter and more flexible than bone, reducing a
shark's owerall weight and allowing for quicker
movements and improved agility underwater. However,
without a bony rib cage to protect their internal organs,
sharks can literally be crushed by their own weight out
of the water.
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Tiger sharks devive their name from the spois and sirlpes
that dot their backsides, though these typically fade with
age. Legendary for thelr diverse diets, comman prey
includes fish, birds. seals, dolphins, whales, crustaceans.
squid, sea snakes, other sharks, and, notably, sea turtles
Edible ftems aren’t the only ones on the menw, however, o
theyve been found with everything from license plates to
fur eoats in thelr stomachs, Though thelr large size and
dietary ambivalence make them dangerols [0 humans,
attacks ame still rare and fatalities even more-so. Among
the most iconic shark teeth, theyre easily identified by
their whigue shape: a broad. plunging oot and telltale
ratched, complesly semated crown (thelr serrations have
serrations of thelr ownt)

SHARK FACT

The =ize and shape of each species’ teeth can tell you
about their diet: long. needle-like teeth are ideal for
gripping slippery fish and sguid; larpe, triangular, seerated
teeth far slicing through larger fish and especially marine
mammals; and broad, flat teeth for crushing shelled and
armored prey. Then there are non-functional westigial
teeth, as in the case of flter-feeders like basking,
megamaouth, and whale sharks, which are  merely
evplutlonary remnants from earlier ancestors and mo Longer
Sefve any practical wse.
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Fossil Details

Sand tiger sharks hawve been around for tens of millions of
years. They inhablt temmperate amnd sub-trepical coastal
waters worldwide, with adults growing up te 11 long and
50 lbs. Despite their fearsome appearance, they pose
minimal threat to humans, instead using these long.
reedle-like teeth to grip their desired prey: slippery fish,
smaller sharks, rays. and sguid. Interestingly. theay're the
only sharks known to "gulp” air at the surface. They store
this air in their stormachs in order to achieve mewtral
buoyancy, which allows them to hower motionlessly just
above the seafloor in walt of prey. A collectors’ favorite,
sand tiger teeth are long and meedle-like with ting
cusplets on either side of a markedly curved root

SHARE FAOT

You may have heard that iF a shark stops moving it will no
longer be able to breathe and eventually die Hut is this
actually true? For some sharks, lke the great white and
whale - yes! is obligate ram ventilators, the moment they
stop mowing, oxygen-rich water stops flowing through thedr
gills. But many sharks, like the sand tiger, have special
adaptations 1o combat this problem. such a8  Bbucoal
purmging, In which muscles in the cheeks are used (o draw
water in through the mouth and back out through the gills,
ensuring a constant supply of osygen-rich water to thedir
motionless host.
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Hemiprstls serrd, aka the snaggletoatn shark, 15 an
extinct weasel shark that was widespread during the
Miocene [-23 to -53 mya, or million years ago). 1t
was significantly larger than its & long estant (still
in existence) cousin, clocking in at 20° in length.
Upper and lower hemi teeth look guite different (and
until recently were believed to be from two
completely different species] and had  opposing
functions, with the broad, heavily serrated uppers
acting as knives, cutting and tearing flesh, while the
pointy, lightly or un-serrated lowers acted as forks,
spearing prey and holding it in place. Mote that upper
Iateral teath (those toward the sides of the jaw) have
a significant curve while upper amterior teeth [those
toward the center of the jaw) are straighter and
narrower. Lowers, which are often confused with sand
tiger teeth, can be distinguished by the significant
lingual protuberance, or hump, in the center of the
root,
BHAREK FACT

When an amimal has upper and lower teeth that differ
in size and shape it is said to have dignatiic
heterodonty (die-NATH-ick HET-err-oh-don-teel Many
sharks exhibit this trait, but few as markedly as the
Hemipristis
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Fossil Details

Bull sharks are one of many species in the broad genu:
Carcharfinus, which also includes the dusky and silky
Teeth from within this genus often look wery similar
making them difficult to tell apart. As such, they'n
typically prouped together by collectors and  simply
referred to as “bulls” Highly freshwater tolerant, bul
sharks have been found in rivers ower 1000 mile:
upsinesm, Aggressive and unpredictable, they acoount fa
multiple aftacks on hurmans every year, though luckil
most asen't fatal. Thelr upper teeth are broad and
triangular with well-defined serrations. a plunging root
and a prominent nutrient groove while lowers, which ar
often confused with lemon shark teeth. are narmower
smaller, very finely serrated. taper inward about halfwa
dawin the crown, and have a curved roar.
SHAREK FACT

while the teeth of most ether andmals are firmly roatet
dgirectly into the jaw, shark teeth are held in place by
special connective tissue in the “pums’ and are los
continuausly throughout a shark's life. Most sharks hav
argund 50 tooth positions, with 5-15 rows af teeth growing
in each one These rows operate ke a conveyor belf: a
cig tooth 15 lost of damaged, a new one moves fonwand 1t
take its place. Some sharks can go through 35,000 or more
teeth in a lifetime. That's part of the reason you find =
many of them while fossil hunting!
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(Negaprion brevirostris)
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Modern  lemon sharks primarily inhabit shallow,
coastal waters of the eastern hemisphere, They're
thought to have evolved during the late Crefaceous
poripd, some 75-95 mya (million years ago), meaning
they co-existed with dinosaurs, Though relatively
large (growing wp to 11' and 300+ lbs), they are a
docile species and pose very little threat to humans
They're named after the yellow hue of their skin,
which offers excellent camouflage in their preferred
shallow, sandy hunting grounds. Their teeth lack
serrations, have namow crowms with broad, flat roois,
and resemble the letter *T°.

SHARE FACT
Sharks evolved into their modern forms during the
Jurassic period some 200 mya, though the direct
lineage of shark-like fishes (which some scientists
lump into the broader “shark” family) goes back to at
least the Siludan perod, 440= mya Here's a list of
things “sharks" are older than: trees: amphibians:
dimpsaurs; reptiles; birds; Pangea; the Atlantic Ocean;
the Rockies, Alps, Himalayas, and Andes; Saturn's
rings; and Polaris (the star itself, not just its rum as
the “Morth Star,” which is a super interesting
astronomy tangent — Google “north star precession” to



Giant Armadillo scutes

Fossil Details

Glyptodont scutes
(@1yptotherium sp.)

Though commonly called giant armadillos, these
animals were actually pampatheres, an estinct line
of armadillo-like creatures. Oviginally evolving im
South America, they dispersed northward after the
Isthmus of Panama was formed roughly 2.7 mya in an
event known as the Grest American Biatic
Interchange, in which tremendous migrations of
animal species took place between the Americas via
this newly formed land bridge. Unlike modem
armadillos, which are insectivorous (insect eaters) or
gmnivorous (eating 3 mixed dier of plants and
animals), giant armadillos were strictly herbivarous
{plant eaters). They wene much larger than the giant
armadillos of today (found in South America), with
the larper of the two species (septentrionalis)
growing to 3’ tall, 65 long, and weighing 600 lbs
Their shells were covered by hundreds of individual
scutes (also called osfeoderms), of bony, scale-like
structures in the skin, of many shapes, sizes, and
functions, with some even overlapping one another
(called imbricating scutes). forming bands similar to
those of modem armadillos. These bands afforded
flexibility while still offering protection  from
predators.
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Glyptodonts are an extinct relative of armadilles,
anteaters, and sloths (together forming the clade - a
grouping of animals that all evolved from a comman
ancestor - Xenarthra (2en-ARTH-ruhyj, 1atin for “strange
joints’) that initially evolved in South America
before migrating northward after the Isthmus of
Panama was formed some 27 million year ago. They
dwarfed their giant armadillo cousins, growing to 5'
tall, 11" long, and weighing over 4,000 lbs: about the
size [and roughly the shapel of a Volkswagen Beetle,
Thedr heavily armored heads, tails, and dome-shaped
shells were equipped with over a thousand
individual scwtes (also called esteoderms), or bony,
scale-like structures in the skin, and they bore a
slight resemblance to the unrelated and much older
- but similarly armaored — Ankyplasawrid dinosaurs in
a case of what paleontologists call convergemt
evadution, in which ecological pressures lead two o
more  different species to evolve similar traits,
features, or characteristics.



Fossil Details

The evalutionary lincage of horses s perhaps the best attested
in all of palecntology, startirg ln Mosth Amerfca S0- mya with
a M tall hoofed mammal called Eofippws. Unlike modern
horses, which ane grares I:gram-ealeu.,'l and have ane, enpadded,
hoof per leg this diminutive ancestor was a bvowser (meandng
it ate leaves, soft shoots, andfor shrubsl and had four padded
hooees per front beg with three in the rear. Owver the course of
horse evolution, which is a complex web that illustrates how
diverse evalutionary mechanisms can truly be, the following
trendd ultlmately won oul: ircreade §n owerall ine; rediction in
number of hoowss and 1oss of footpads; lengthening of legs and
a fusion of the lower leg bones; inorease im head and brain
sipe; and a transiton o orested, high-erowned teeth kdeal fo
grazing [called Aypsocont deatition).

When a horie gals, il inadvertently yanks up grit and soil in
addition to grass. Grass requires 2 lot of hard, grinding chewing
to make it digestible and is itself full of microscopic, abrasive
ailica granules called piytoliths The chewing of this sragemons
torginating from outstde an organism) grit in addition to the
abrasive phytoliths naturally present in grass causes horse
teth o literally emode away ower me. AL 3 resull, their teeth
evalved to slowly erspt out of the gum line as they're wiann
down, Each tooth 1wlls a story: a long tooth (adult molass start
al -5°) indicates that the horse it belonged 1o died at a young
ape, while a severely worn tooth, sometimes hardly mone than
just the roots, relays that its owner lived 2 long life before
ultimately succumbing to starwation ar, no longer able (o eat
and 1n & weakened state, predation.
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There are around 220 known living specles of stingrays
worldwide, with countless extinct ones. Closely related to
sharks, they've been around since at least the Rrassic peviod
(=150 million years], meaning they co-existed with
dinosaurs, Thelr venomous. serrated tail barbs are only used
a5 a last line of defense, as rays would rather flee than fught.
‘When deployed. they're whipped to the side or owver the
stingray's head like a sconpion
dermal denticles

Also known as  placoid’ scales [and commonly called
‘mermaid nipples”). denticles are essentially modified teeth
inat actual scales) that cower the skin of sharks, rays, and
skates. They act nat only as armor, offering protection from
predators and parasites alike, But also ncrease the animal's
fpdrodpnamics by reducing drag and turbulence as it swims
If you've ever “pet” a ray, you'll remember how smoath it
felt when you went with the grain from head to tall but the
second you wenl against the grain it felt like sandpaper.
Those were the dermal denticles st work!

mouth plates
Stingray teeth prow in rows, fusing topether 1o form Brosd
crushing plates on the tops ancd bottoms of thedr mouths
which they use to squash the shells of their armared prey.
These plates typically break apart into individual teeth after
rays die, but can occasionally be Tound still fused together,



Whale inner ear bone
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Fossil Details

Cetaceans (seh-TA¥-shenz) are a group of mammals
that initially evolved on land before “re-entering”
the water 50 some odd million years ago. Their
immediate ancestors were amphiblous and bred on
land (similar to seals] and their closest modern
relative is the hippopotamus. There are two
modern groups of Cetaceans: the toothed whales, or
Odontocetes  (oh-DON-tuh-seats)  which  include
sperm whales, orcas (idller whales), dolphins, anmd
porpoises and which wse high pitched clicks and
pops to echolocate and communicate: and balesn
whales, or Mysticetes (MISS-tuh-seats)  which
include blue, humpback, and right whales and
which hear amnd communicate at muoch lower
frequencies that can occasionally be heard by other
whales up to an astonishing 1,000 miles away. As
whales transitioned from amphibious creatures to
purely aquatic ones, their ears had to adapt as
well: from an early compromise of hearing just ok
both above and below water, fto the
hyper-specialized, underwater eyes that they
function as today. Few other animals are as reliant
on hearing as whales.

Burr/Pufferfish mouth plates
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Bur, puffer, and porcupinefish belong o the broader
“blowfish™ family (laxonomically, orded. Many of the
fish in this order possess sharp, spiny armor (where
the “burr” in burrfish comes from), some are highly
venomos, and all have the ability 1o inflate when
threatened by predators. Their fused teeth, or "mouth
plates,” form a beak of soris which they use to crush
their armored prey. On the menu? Crabs clams, sea
snails, shrimp, wrchins, and more,

Despite their plant-like appearance, corals are
actwally animals, often forming colonies consisting
of thousands of individual palyps - each one being a
different animal! Finger coral, a species of stony
coral, 1s one of the most abundant corals in the
Caribbean and western Atlantic. Thay thrive in waters
up to 65 deep, so it's no swrprise they're found 5o
commanly - fossilized or othenwise - 0 Florda's
shallow seas.
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Dugongs, which aie closely related to manatees, once roamed
Florida's seas in huge numbers but are mow found exclesively in
the eastern hemisphere - the east mast of Africa, westEm
Imdia, southeast Asia, and northern Australia. Thelr ribs. which
are extiemely derie snd thenelone heavy, act ad badlese (Semdlar
to a suba diwer's weight belth allowing them to achiewe
mgiral buoyascy nstead of merely bobling amund ot The
surface of the waEr. The maore dense 4 bome IS, e moe
readily it will fossilize (all other things being equal) and these
oértainly 1ive wp 0o T BIILbnG Delng o of Thé MOST common
fossll finds in Floekda & géneral rube of thumb L8 thal whienewer
dugong ribs are present, mogalocon teeth e “potentially®
chowr by, a% dugongs wene one of Chedr Tavorite Snacks (e
evidenoed by the predition marks megalodon tedth often Wef on
thasaer ribs)

etails

Aligator teeth

Y

Mature alligabars hawve B0 conical tecth, which they lose
and replace by the thousands ower the cowse of thel
lifefirrwrs. Replacerments grow in from below the existing
tooth at about the same rate as human fingernails. A
rootless, hollow-bottomed tooth was lost by a Living
animal, whereas a rooled tooth came from a deceased
one. The largest (modern) American alligator on record
was captured Ln 2004 and was mnearly 16° and weighed over
L0 Ibs. While this seems (and is/] enormous, it paled in
comparisen to (15 Mipcene contemporary. the marine
(saltwater dwelling] American crocodile, which 5 twought
to have reached 307 long and over E000 1bs.




Fossil Geologic Time Scale v6.0

Genosoic Eras 88 mya to today
{~1.5% of Earth’s history)
From the Greek words for new [adnos! and life (soel our modern era, the
Centanit (San-uf-S0H-lok of See=-nuf-JON-acil arted with 3 Bang the
K-T or k-Pg (Cretacecus-Tertiany/Paleogene) estinction event, in which
T0-B0% of all plant and snimal species disappeared from the fossil record
{incheding the big one: non-avian dindosaurs)

The Cenctole marked the fouwishing of flowering plants [(incheding.
importantly, grasses). binds, and especially mammals (including humans],
wivich thrived in the new ecological miches created by such 3 massive and
sudden estinction event. Mammals in partioulsr rapldly diversified from a
few small, rnedfimentary forms hardly recognizable by today's standards
irto a vibrant collection of marine, temestrial, and fying animals, seiting
in motion what would eventually bead to the evolution of genetically
“modem” humans some 200000 years ago

Major geological changes also took place during the C(enazoic. As the
tectonic plates drifoed into their present locations, Gondwians cxperienoed

its final break up (28 Antarctica split from South America and Australial;
India slammed into Asia Forming the Himalayash Arabia collided with
Ewrisia, closing the Fetfys Doean (vestiges of which still exist in the form
of the Mediterranean, Caspian, and Black Seas); the Atlamtle continued to
wider: and the [sfhvmes of Panama wis lormed, connecting Morth and
South America and shifting ooeanic currents wiorldwide, hastening the
coming lee Ages of the Pleistocene epach

Climatically, the beglaning of the Cenoeole was mudh warmer than today
with o free poles and sea lewels -300 meters (close to LDOD) higher
than cument Levels, Then, <50 mya, Eath entered & general long term
conling trend (with occstional waom perinds mdsed in), eventually
leading to the extrome glaciatiors of the Pleistoconc, the last of which
ended only -14.000 pears ago

The aldest fossils you'll find in Florida are from the Fooene epoch and ane
arsund 50 million years obd. The wvast majority, however, ame far younger,

from the Miocene orward, fopping oot ai 73 million years old. This sliver
of time represents just 05% of Earth's history, a mere blip on the rades.
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Mesozoic Eras 252 — 86 myn
(~5% of Earth's history)

The Mesoioic era (mess-ih-J0H-fok or mes-uf-J20H-ickl from Greek
middle [mess) and life (row). and comprising three periods - the
Triassic, Jurassic, and Cretaceous - began with an even bigger bang
than the Cenopoic: the P-Tr [Permian-Triassic] estinction event (also
called the Great Dyingl. The most devastating mass extinction in
Earth's histary, this cataclysm resulted tn -90% of all plant and animal
species disappearing {including -95% of marine species and ~70% of
terresirial species)

Out of the ashes of the Great Dying. reptiles came 0 dominate the
earth. Plesiosaurs. ichthyosaurs, and later on mosasaurs flourished in
the aceans while crocodilians out-competed the glant amphibians that
had previowsly ruled the freshwaber seas. Dinosaurs grew to terrifying
simes [though many species remained quite smalll and became the
preeminent terrestrial anirmals. Birds {avian dinosaurs) eventually
evolved and would be the only dindsaurs o survive the coming K-T
mass extinction. Mammals also evolved during this time, but remalned
small and limited in diversity wntil the Cenosoic. Modem forms of
sharks evolved and indects first attained full metamorphosis. Conifers
and ferns dominated lush, coastal forests (especially near the equator),
with vast, highly seasonal deserts cccupying much of the interior of
the Pangean supercontinent. Another mass extinction ook place, this
time at the Triassic/lurassic boundary, resulting in the disappearance
of 10-T5% of all specles.

Panpgea began rifting apart during the early Jurassic (=200 mya),
breaking into Laurasia (North America, Europe, and Asia) and Gondwana
(Seamth America, Africa, Mustralia, New Tealand, India Madagascar, and
Antarctica) before fracturing further, with many land masses beginning
o take on their modemn shapes.

Global temperatures were generally much warmer, with a “greenhouse
climate” in effect for much of the era. There was also far less varlance
in tempevaiures between the poles and equator than we see inday,




Fossil Geologic Time Scale v6.0

Paleozola Eras B4l - 252 mya
{~8% of Earth's history)

The Paleczoic era (PAY-lee-oh-ZOM-jckl from Greek palajos (old) and
Zoe (life), 1s the oldest era of the Phanerosoic eon and consists of six
periods: the Cambrian, Ondovician Siludian, Devonian, Carboniferous
(further split into the Mississigpian and Pennsylvandan), and Perrmidan,
It started with the greatest and most widespread diversification of life
in Eaith's histary: the Cambvian éxplosion It was during this time that
vertebrates (andmals with spinal columns, or backbones) first evolved,
eventually branching off into fish, amphibians, reptiles, birds and
mammals owver the ensuing millions to hundreds of millions of years.

The seas of the early Cambrian were teeming with life. Proto-fishes,
arthropods (such as trilobites), worms, and algae fiourished in shallow,
coastal seas. Meanwhile, life on land was non-existent. save for small
colonics of bacteria. It's generally thought that nedimentary plants and
animals first began colonizing land around 500 mya, although recent
discoveries are pushing these numbers back even further, By the
Silurian. leafless plants and centipede-like arthropods were widespread
on the coasts. Moanwhile, the first proto-sharks evolved in the seas. Tn
the Devonian, vertebrates managed to colonize land in the form of
proto-amphibians, which evolved from air-breathing fish. 30° tall fungi
iowered ower the landscape, a5 rees had yet o ewolve, In the
Carbonifernus, plants and animals became widespread on land. having
evalved mechaniams which allowed them to owercome their rellance
on moist environments for eproduction. Glant insects took to the air
a5 the first flying andimals (some with wingspans of ower I Lush
forests that would ultimately become rich coal deposits formed across
the globe. By the Permian, reptiles were becoming dominant and
Pangea was fully formed

Lasting for nearly 300 million years. the Paleoioic was @ time of
massive fluctuations in climate, as landmasses coalesced, broke apart,
and Orifted between the poles amd equator. There were times of
mitreme warmth and high levels of atmospheric 00:, Hmes of
near-global glaciation, and everything in between,

Precambrian Super-son: 4.8 bya — 541 mya
(-88% of Barth's history)

The Precambrian Super-son covers the Proterosoic Archean, and
Hadear eons, a period of ower 4 billion years and accounting for a
whopping BE% of Earth's history.
Fossils from this time are incredibly sparse [as animals didn't form
hard pants that fossilize well umil after the Cambrian explosion)
and most Precambrian rock 15 either deeply buried beneath younger
strata, eroded away, or heavily metamorphosed and therefore of
limited scientific value. We think the earth coalesced from space
detrites orbiting the sun some 46 bya, possibly smashing into
another proto-planet and forming the moon early on in its existence
Zircon crystals in Australia have been dated to -4 billion years,
indicating that liguid water, an atmosphere, and a stable orust must
have been in place by that point. These early years of Earth's history
wire chaolic the solar system was still forming and collisions with
other celestial bodies was comman; the atmosphere was an
imhospitable mix of hydrogen, (0= and methane with a surface temg
of 230°C (nearly AS0F); and the air pressure at sea level was 27
times that of today - heawy enough to keep water liquid well past
its boiling paint
Life is thought to hawe first started -38 bya. in the form of
anagrplic microbes. Eventually, <27 bya, cyanobacteris came oMo
the scene. These microscopic, single-celled organisms {which still
exist today) obtain energy through photosynthesis, releasing onygen
- something the atmosphere was dewoid of at the time - in the
process. Paadoxically, a5 osygen gradually built up In the
atmosphene over the ensuing hundreds of millions of wears. it
became toxic o most life on the plamet This set in moticn a
massive shift in the metabalism of early life forms from anaerobic
to aerobic, and in their composition from wnicellular to
multicellular, which ultimately culminated in the explosion of life
forms we saw as the Precambrian gave way to the Paleoeoic.
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