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A MYSTERY BENEATH THE ‘fucmﬁ.m

For decades, scientists knew an asterid
had struck Earth,

The queition was... hed " '. : .
|| WHERE? w2
|| The crater should have Been enormous.  © fi A "";.r
Yet no one could find it. T ; v 7 |
Uniike Arizona’s Meteor Crater, Chinoulb had et ;5-':”

been buried beneath nearly a kBometer of JC-._‘:;_,!:;- P
limestone deposited over the next
&6 million yeprs,

It had effectively disappeared.
Or so everyone thought.
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Whay O1L ComPANIES FOUND IT FIRST
PEMEX wasn't searching for dincsaurs.
They wene searching for all.

To locate underground reck formations,
they condurted .

+ Gravity surveys

* Magnetic surveys

+ Seivmic refiection studies

||| Engimeering aften works the same way.
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GLEN PENFIELD'S GRAVITY Maps
In the fate 19705, geophysicist Glen Penfield,
working with Merco's national ol company Lk
{PEMEX), noticed something unusual.
Gravity sureeps revesled a nearly perfect
circular anomaly beneath the northem
Yucatin Peninsula.

DIAMETER:

Approcimately

120 MILES (190 KMm)

Far too large to be volcanic.

Far ton symmetrical to ignore.

THE RING OF CENOTES

The Yucatan Peninsula contains hundreds
of natural sinkholes called cenotes.
When mapped. ..

Many form an enormous arc.

That arc closely follows the
buried outer rim of the
Chicxulub crater.

GravITY ANOMALY MaP
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CENOTE RING

Those same tools unegpectediy : : & » (TRACING THE
revealed one of Earths fargest | Nature quietly outiined 5 M e~ CRATER RIM)
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Sometimes solving ane problem e —= Sdinﬁm simply S0 @ CENOTE LOCATION N
| answers another, e -?:—_ =] | had to notice. A | == CHICXULLIE CRATER OUTLINE *
||| ENGINEERING PERSPECTIVE = —F =
As 20 engisnar, tha vlory faronates me becaure it demorstrates 8 2 i oy | [en R
| the nower of indirect endence. Moone cogld see the crater. = o2 *,"' {17 i e e ...,.::' -~
(|| Iratead, serentists combined muitichs independent datatets. | %f NS _:. E = %
Each clue alone was incomplete. Y | o ' = B e
{ Together,,. ' )
They solved the mystery. GraviTY MAGNETIC Seismic  DrilL CORES  GEOLOGY RADIOMETRIC
ANOMALIES SIGNATURES IMAGING DATING

THE NOVELS ARE FICTION. THE QUESTIONS ARE REAL. ¥ ARYL STERLING




ANATOMY OF A GIANT CRATER

= Dnginal crater depth approached 20 km (12 miles).
* The crater later collapsed into a broad multi-ring basin.
= Diameter approximately 190 km (120 miles).
THE PEAK RING |
Perhaps the most astonishing discovery came
| decades later, Drilling deep into the crater
| recovered rocks that had once been buried
mare than six miles (10 km) beneath Earth’s
surface.
The impact had literally lifted deep crustal
rocks upward before the crater collapsed.
| No normal geological process could
| accomplish this on such a scale.

Drill core from I0DP Expedition 364
(recovered from peak ring)
Depth: 1,330 meters (4,360 feet)
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* DESTINY PROGRESS REPORT
DESTINY comtmams to move: sy towand it conchaion,
The masnencripd his eow enteed in frall chaphery, whers

sorve of B myrieries intmcheed Boughout e seres ﬂ [ s.l. | Ny underground world...
qb?:::m e _Eﬂ,:mm.mh::mﬂjm S e Watural wells that sustained the Maya... J_
Wmmmﬁabﬁxm :\ ! And geological clues that helped reveal - ¥
Orie thing fve learned whiz sritig The Aragenicr Engrma the hedden Chicxulub crater. \

|| o thal ey et Wi 1o feeil B el e
FRrgAng guEsticn,
The adventure is far from over.
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SCIENTIFIC EVIDENCE EVIDENCE SCALE RESEARCH STATUS
| Evidence from multiple independent Gravity Surveys N R
lines of research confirms Chiomlub - g
| 2¢ ook o Bacthie hikts o Seismic Data L o 4
| impact structures. Drill Cores * % %k ko
‘ Shocked Minerals % % ok ok
Radiometric Dating | 4 % % % %
AR )T's OBSERVATION LoGS SOMETHING To THINK ABOUT
r i p - Humans spent decades Imagine discovering one of Earth’s
g & searching for the crotes. largest impact craters....
i A it remained ezoctly where || Mot because you were looking
i Ty .~ the asteroid bod feff it for one... but while searching .
. R B 00T for oil. 1
' ! . /€6 Burying 0 120-mile crater  pistory often advances
beneath finestone /s an curlous
#ffectve camaufage strategy.
A : . something unexpacted.
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The impact occumed in shallow tropical seas
just oftshore of what is now the northem -+
| Yucardn Peninsula, Mexico. '}

i-_ﬁ'

GRAVITY ANOMALY Map
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The mearly perfect circular anemaly was the first |
unmistakable signature of a giant impact strpcture.,

10DP ExPEDITION 364 (2016)

The International Ocean Discovery Program
scientifically drilled the peak ring.
Reswits confirmed:

+ Impact melt racks

+ Shocked quartz

= Supracrustal rocks from >6 miles deep.
+ Radiometric age of =66 million years

TIMELINE: UNCOVERING CHICXULUB
66 MILLION YEARS AGD i Aqtirnid_impaﬂ_rm_mk:ul_l.u_h crater.

19705 0il enploration in the Yucatan.

1978 [ Glen Penfiald identifies ciscudor gravaty anomaky,
19811990 | Seismic and magn-eﬁc wr-'t.rs confirm structure.
19905 | Intemational stutes and drilling prapasels.
1996=2010 | Advanced imaging and modeding refine our undesstanding.
2016 | I0DP Expedition 364 drils the peak ring.
TODAY I One af Earth’s best-studied impact craters.
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THE CENOTES OF THE YU &

Crystal-clear windows into an ancient

Coming in Issue 009
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