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01:01:42:18
01:01:46:03
01:01:49:18
01:02:37:18
01:02:39:17
01:02:41:15
01:02:44:01
01:02:46:00

01:02:49:02
01:02:50:16

01:02:52:15
01:02:54:02

01:02:57:02
01:02:58:16

01:03:01:17
01:03:03:01

01:03:06:10

01:03:09:07

01:03:12:17

01:03:15:16

01:03:18:01

01:03:20:17

01:03:23:01

01:03:25:17

01:03:28:02
01:03:29:16

01:03:31:16

01:03:34:16

01:03:38:16

01:03:41:13
01:03:43:15

01:03:46:14

01:03:49:29

01:01:46:01 Annenberg Media

01:01:49:16 ]

01:01:52:17 HERN CALIFORNIA CONSORTIUM
01:02:39:15 THE RICH DIVERSITY

OF LAND FORMS

01:02:41:13 AND GEOLOGIC ACTIVITY

ON EARTH

01:02:43:29 MAKE IT UNIQUE

IN OUR SOLAR SYSTEM.

01:02:45:28 THREE DECADES

OF SPACE EXPLORATION

01:02:49:00 HAVE TAUGHT US THAT MOST

OF OUR NEIGHBORING PLANETS

01:02:50:14 ARE GEOLOGICALLY STAGNANT
01:02:52:13 WHEN COMPARED

WITH THE DYNAMIC EARTH.

01:02:54:00 UNTIL VERY RECENTLY,
01:02:57:00 GEOLOGIC PHENOMENA

SUCH AS EARTHQUAKES AND OCEANS,
01:02:58:14 VOLCANOES AND GLACIATION,
01:03:01:15 WERE THOUGHT TO BE
UNRELATED ASPECTS OF NATURE.

01:03:02:29 BUT IN THE 1960s,

01:03:06:08 EARTH SCIENTISTS HAD A BOLD
AND REVOLUTIONARY REALIZATION
01:03:09:05 THAT COMPLETELY CHANGED
OUR CONCEPT OF THE EARTH.

01:03:12:15 THEY SURMISED THAT THESE
DIVERSE, GEOLOGIC PHENOMENA

01:03:15:14 COULD BE EXPLAINED
BY A SINGLE, UNIFYING CONCEPT--
01:03:17:29 A BLUEPRINT

OF GLOBAL GEOLOGIC ACTIVITY
01:03:20:15 CALLED THE THEORY
OF PLATE TECTONICS.

01:03:22:29 PLATE TECTONICS

IS BUILT ON THE PREMISE

01:03:25:15 THAT THE OUTER SKIN
OF THE EARTH
01:03:28:00 IS COMPOSED

OF INDIVIDUAL SLABS OR PLATES.

01:03:29:14 THESE RIGID PLATES,
01:03:31:14 WHICH CAN BE
CONTINENTAL IN SIZE,

01:03:34:14 AND IN SOME PLACES

HUNDREDS OF KILOMETERS THICK,
01:03:38:14 SLIDE AROUND ON A PARTIALLY
MOLTEN MANTLE LAYER BELOW.

01:03:41:11 WHERE THE PLATES COLLIDE
OR MOVE APART

01:03:43:13 OR SLIDE PAST ONE ANOTHER,
01:03:46:12 A GREAT VARIETY

OF GEOLOGIC ACTIVITY RESULTS.
01:03:49:27 OCEAN BASINS OPEN AND CLOSE,
MOUNTAIN BELTS EMERGE,

01:03:51:12 AND VOLCANOES ERUPT,
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01:03:51:14

01:03:53:23

01:03:57:04

01:03:58:28

01:04:00:28

01:04:03:00
01:04:04:14

01:04:08:14

01:04:10:14
01:04:12:14

01:04:15:14

01:04:19:14
01:04:21:11

01:04:26:14

01:04:29:14

01:04:31:29

01:04:38:27

01:04:42:12

01:04:45:04

01:04:49:12

01:04:52:11
01:04:53:28

01:04:56:29

01:04:59:27

01:05:03:27

01:05:07:27

01:05:10:16

01:05:15:12

01:05:18:18

01:05:22:11

01:03:53:21 ALL ACCOMPANIED
BY COUNTLESS EARTHQUAKES
01:03:57:02 AND THE FORMATION
OF NEW ROCKS AND LAND FORMS.

01:03:58:26 ALTHOUGH THERE'S STILL
MUCH TO LEARN

01:04:00:26 ABOUT THE INTERNAL
MECHANISMS

01:04:02:28 WHICH CAUSE THE PLATES
TO MOVE,

01:04:04:12 MOST SCIENTISTS AGREE
01:04:06:22 THAT THE CONCEPT

OF PLATE TECTONICS IS VALID.

01:04:10:12 TODAY, THE THEORY
OF PLATE TECTONICS

01:04:12:12 IS WIDELY EMBRACED,
01:04:15:12 BUT THE ROAD

TO ITS ACCEPTANCE WAS LONG,
01:04:17:28 AND AT TIMES,

FRAUGHT WITH CONTROVERSY.
01:04:21:09 DURING THE 15th CENTURY,
01:04:24:12 EUROPE BEGAN

ITS GREAT AGE OF EXPLORATION.
01:04:29:12 AS NAVIGATORS CHARTED
COASTLINES THE WORLD OVER,

01:04:31:27 SCHOLARS BECAME INTRIGUED
BY THE SIMILARITY
01:04:36:11 BETWEEN THE ATLANTIC COASTS

OF AFRICA AND SOUTH AMERICA.
01:04:42:10 IN 1912,

SCIENTIST ALFRED WEGENER
01:04:45:02 INTRODUCED HIS THEORY
OF CONTINENTAL DRIFT,

01:04:49:10 WHICH SOUGHT TO EXPLAIN
THIS SIMILARITY.
01:04:52:09 ALFRED WEGENER IS ONE

OF THE INDIVIDUALS WHO,

01:04:53:26 IN THE 20th CENTURY,
01:04:56:27 HAS HAD A MAJOR INFLUENCE
ON GEOLOGICAL THOUGHT.

01:04:59:25 HE OBSERVED,

LIKE SEVERAL BEFORE HIM,

01:05:03:25 THE GEOGRAPHIC RELATIONSHIPS
ALONG THE ATLANTIC OCEAN

01:05:07:25 AND THE OBVIOUS MATCH
BETWEEN, PARTICULARLY,

01:05:10:14 THE AFRICAN

AND SOUTH AMERICAN CONTINENT.
01:05:15:10 THIS LED HIM TO CONCLUDE
THAT THE SURFACE OF THE EARTH,
01:05:18:16 THAT THE CONTINENTS
WERE NOT STABLE, BUT MOBILE,
01:05:22:09 AND LED TO HIS IDEA

OF DRIFTING CONTINENTS.

01:05:25:06 AT THE TIME,

IT WAS NOT ACCEPTED.



64

65

66

67

68

69

70

71

72

73

74

75
76

77
78

79

80

81

82

83
84

85

86

87
88

89

90

91

92
93

94

01:05:25:08

01:05:28:28

01:05:31:27

01:05:34:12

01:05:39:01

01:05:41:24

01:05:45:09

01:05:48:10

01:05:54:04

01:05:57:14

01:06:00:09

01:06:02:26
01:06:04:26

01:06:08:24
01:06:10:25

01:06:13:25

01:06:16:26

01:06:18:26

01:06:20:25

01:06:22:25
01:06:24:25

01:06:26:25

01:06:29:10

01:06:32:09
01:06:33:26

01:06:36:26

01:06:39:10

01:06:42:23

01:06:45:23
01:06:48:08

01:06:52:04

01:05:28:26 IT WAS NOT..WELL ACCEPTED
IN EITHER GEOLOGICAL

01:05:31:25 OR OTHER

SCIENTIFIC THOUGHTS

01:05:34:10 BUT, ULTIMATELY,

BECAME THE FOUNDATION

01:05:37:21 FOR WHAT WAS

A REAL REVOLUTION IN GEOLOGY.

01:05:41:22 WEGENER POURED OVER
GEOLOGICAL MAPS,
01:05:45:07 MAPS THAT SHOWED

IDENTICAL ROCK TYPES, FOSSILS,
01:05:48:08 AND MINERAL DEPOSITS
IN MANY DIFFERENT LANDS.
01:05:51:23 HE WAS INTRIGUED

BY WHAT HE DISCOVERED.

01:05:57:12 HE BEGAN TO SEE THAT
CERTAIN PATTERNS MATCHED UP

01:06:00:07 IF YOU CARRIED THEM ACROSS
MAJOR OCEAN BASINS,
01:06:02:24 PARTICULARLY IN THE SOUTHERN

HEMISPHERE CONTINENTS,

01:06:04:24 OR WHAT WE NOW CALL GONDWANA,
01:06:08:22 WHICH IS SPLIT APART

INTO ANTARCTICA, AUSTRALIA,

01:06:10:23 SOUTH AMERICA, AND AFRICA.
01:06:13:23 WHAT HE FOUND IS THAT
CERTAIN PLANT FOSSILS

01:06:16:24 MATCHED UP NICELY

ON THESE DIFFERENT CONTINENTS.
01:06:18:24 HE FOUND CERTAIN
CLIMATIC ZONES,

01:06:20:23 GLACIATION ZONES,
OR COAL BED ZONES

01:06:22:23 MATCHED UP

ON THESE VARIOUS CONTINENTS,

01:06:24:23 AND THEY DID MAKE SENSE
01:06:26:23 WITH WHERE THE CONTINENTS
ARE TODAY

01:06:29:08 IN TERMS OF

THE CURRENT CLIMATIC ZONES.
01:06:32:07 WHEN HE FIT AFRICA
AGAINST SOUTH AMERICA,

01:06:33:24 WEGENER DISCOVERED
01:06:36:24 THAT THE ROCKS OF

A SOUTH AFRICAN MINERAL BELT

01:06:39:08 COINCIDED WITH SIMILAR
FORMATIONS IN BRAZIL.

01:06:42:21 A SOUTH AFRICAN MOUNTAIN RANGE,
ENDING AT THE COAST,

01:06:45:21 LINED UP NICELY

WITH A SIMILAR RANGE

01:06:48:06 IN ARGENTINA.

01:06:52:02 FURTHERMORE, THE AREAS

OF ANCIENT ROCK IN AFRICA
01:06:56:04 FORMED A CONTINUOUS BELT
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01:06:57:08
01:06:58:23

01:07:00:22

01:07:02:24
01:07:04:09

01:07:07:08
01:07:09:04

01:07:12:21

01:07:17:14

01:07:20:26
01:07:23:08

01:07:27:24

01:07:31:08

01:07:33:16
01:07:35:08

01:07:38:08

01:07:41:06

01:07:44:24

01:07:48:16

01:07:53:29

01:07:56:29

01:07:59:25

01:08:02:05

01:08:04:07

01:08:08:06

01:08:11:06

01:08:14:06
01:08:16:07

01:08:19:07
01:08:20:22

01:08:22:22

WITH THOSE IN SOUTH AMERICA.

01:06:58:21 WEGENER WROTE,
01:07:00:20 "ITISJUST AS IF

WE WERE TO REFIT

01:07:02:22 "THE TORN PIECES

OF A NEWSPAPER

01:07:04:07 "BY MATCHING THEIR EDGES,
01:07:07:06 "AND THEN CHECK WHETHER
THE LINES OF PRINT

01:07:09:02 "RUN SMOOTHLY ACROSS.
01:07:12:19 "IF THEY DO, THERE IS

NOTHING LEFT BUT TO CONCLUDE

01:07:17:12 THAT THE PIECES WERE,

IN FACT, JOINED IN THIS WAY."

01:07:20:24 WEGENER REALLY PUT TOGETHER
THE STORY FOR THE CONTINENTS

01:07:23:06 AND WROTE IT DOWN

01:07:27:22 AND COLLECTED ALL THE EVIDENCE
THAT HE COULD ABOUT IT,

01:07:31:06 SO THAT'S PARTLY WHY WE HEAR
SO MUCH ABOUT WEGENER,

01:07:33:14 BECAUSE HE BROUGHT IT
ALL TOGETHER.

01:07:35:06 WEGENER'S SUGGESTION
01:07:38:06 THAT THE CONTINENTS

HAD ONCE BEEN JOINED

01:07:41:04 AND DRIFTED APART

TO THEIR PRESENT POSITIONS

01:07:44:22 IGNITED A MAJOR CONTROVERSY
IN THE SCIENTIFIC COMMUNITY.

01:07:48:14 ACCEPTANCE OF WEGENER'S
CONTINENTAL DRIFT THEORIES

01:07:52:04 SEEMED TO BE DIVIDED ROUGHLY
ALONG HEMISPHERIC LINES.

01:07:56:27 | THINK THE GEOLOGISTS

WHO WERE WORKING

01:07:59:23 IN THE SOUTHERN CONTINENTS
NEVER HAD ANY DOUBT,

01:08:02:03 BECAUSE THE EVOLUTION

OF SPECIES

01:08:04:05 IS SO CLEARLY PARALLEL

ON THEM,

01:08:08:04 AND THEY HAVE SO MANY OTHER

GEOLOGICAL EVENTS IN COMMON

01:08:11:04 BETWEEN THE SOUTH AFRICANS,
SOUTH AMERICA, AND INDIA,

01:08:14:04 AND ANTARCTICA,

ONCE WE BEGAN TO EXPLORE IT,

01:08:16:05 THAT THERE WAS JUST NO DOUBT
01:08:19:05 THAT THEY WERE ALL PARTS

OF ONE PIECE.

01:08:20:20 BUT MOST GEOLOGISTS
01:08:22:20 WEREN'T WORKING

IN THE SOUTHERN CONTINENTS.
01:08:25:19 THEY WERE WORKING
IN EUROPE AND NORTH AMERICA,
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01:08:25:21
01:08:29:21

01:08:32:05
01:08:34:03

01:08:37:28

01:08:41:05

01:08:44:04

01:08:47:19
01:08:49:04

01:08:51:26
01:08:55:03
01:08:58:28
01:09:01:19
01:09:03:18
01:09:06:18
01:09:10:20
01:09:12:06
01:09:14:16
01:09:17:04
01:09:20:11
01:09:23:00
01:09:26:20
01:09:30:05
01:09:35:03
01:09:39:00

01:09:43:16
01:09:45:17

01:09:47:23

01:09:50:17
01:09:52:24

01:09:56:10
01:10:01:17

01:08:27:18 AND THEY DIDN'T CATCH ON.
01:08:32:03 MANY SCIENTISTS
WERE ESPECIALLY DISTURBED

01:08:34:01 BY WEGENER'S EXPLANATION
01:08:36:13 FOR HOW THE CONTINENTS
MOVED APART.

01:08:41:03 WEGENER EXPLAINED HIS THEORY
OF CONTINENTAL DRIFT

01:08:44:02 BASED ON THE FACT

THAT THE CONTINENTS

01:08:47:17 WERE MOVING

THROUGH THE OCEAN BASINS,

01:08:49:02 AND THE CONTINENTAL CRUST
01:08:51:24 WAS BASICALLY PLOWING THROUGH
THIS OCEANIC CRUST.

01:08:55:01 GEOLOGISTS, AT THE TIME,

COULD NOT UNDERSTAND

01:08:58:26 HOW THE RIGID, TOUGH
CONTINENTAL ASSEMBLIES
01:09:01:17 COULD PLOW THROUGH
THE WEAK OCEANIC BASINS,
01:09:03:16 AND STILL

IT WAS THE CONTINENTS

01:09:06:16 THAT WERE DEFORMED
TO MAKE MOUNTAIN RANGES.

01:09:08:04 THAT SEEMED RATHER PECULIAR.
01:09:12:04 ACCORDING TO WEGENER,
01:09:14:14 THE MECHANISM

BEHIND CONTINENTAL DRIFT

01:09:17:02 WAS THE CENTRIFUGAL FORCE
OF EARTH'S ROTATION,

01:09:20:09 AND THE TIDAL DRAG

OF THE MOON AND SUN.

01:09:22:28 GEOPHYSICISTS

QUICKLY AND CORRECTLY

01:09:26:18 EXPOSED THE FLAWS
IN THIS REASONING.
01:09:30:03 IN FACT, THE MOST DIFFICULT

ASPECT OF THIS THEORY

01:09:35:01 WAS THAT HE ALLUDED TO
A CENTRIFUGAL FORCE
01:09:38:28 AS EXPLAINING WHY, IN FACT,

THE CONTINENTS DRIFTED.
01:09:43:14 IT WAS SHOWN QUITE CONCLUSIVELY
THAT THE FORCES WERE TOO SMALL,

01:09:45:15 THE ROCKS WERE FAR TOO STRONG,
01:09:47:21 FOR THIS TO HAVE BEEN

THE CASE.

01:09:50:15 SO PEOPLE WERE ABLE

TO REJECT HIS HYPOTHESIS

01:09:52:22 COMPLETELY AT THE TIME
01:09:56:08 BASED ON A MECHANISM

WHICH, IN FACT,

01:09:59:01 WAS SHOWN TO BE INCORRECT.
01:10:04:20 BECAUSE WEGENER'S EXPLANATION

FOR WHY CONTINENTS DRIFT
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01:10:04:22
01:10:06:10

01:10:08:24

01:10:18:01

01:10:21:18

01:10:24:17

01:10:27:16
01:10:29:02

01:10:33:02

01:10:35:18

01:10:38:14
01:10:40:01

01:10:43:16

01:10:46:14

01:10:49:19

01:10:53:29
01:10:56:01

01:11:01:00

01:11:04:26

01:11:08:00
01:11:09:27

01:11:12:24

01:11:15:01
01:11:16:26

01:11:20:07

01:11:23:15
01:11:28:20

01:11:30:09

01:11:34:21

01:11:36:14

01:11:39:00

01:11:41:29

01:10:06:08 DID NOT HOLD UP,
01:10:08:22 HE COULDN'T CONVINCE
MOST OTHER SCIENTISTS

01:10:12:27 THAT THE CONTINENTS HAD,
IN FACT, EVER DRIFTED AT ALL.

01:10:21:16 SOME PEOPLE SAY THAT SCIENTISTS
ARE SO FUDDY DUDDY

01:10:24:15 THEY REFUSE TO LET

ANY NEW IDEA COME IN.

01:10:27:14 THAT'S A BAD WAY

TO THINK ABOUT THIS.

01:10:29:00 WE REALLY ARE CAREFUL.
01:10:33:00 WE DON'T WANT TO LEAP

ON SOME GLAMOROUS NEW IDEA

01:10:35:16 UNLESS OUR DATA

REALLY DOES SUPPORT IT,

01:10:38:12 AND OUR UNDERSTANDING

OF HOW THE WORLD WORKS

01:10:39:29 REALLY CAN INCORPORATE THAT,
01:10:43:14 SO | THINK WE REALLY

DID NOT HAVE ANY DATA

01:10:46:12 THAT WAS SO CUTTING

AND SO CLEAR

01:10:49:17 THAT WE HAD TO ACCEPT

THIS THEORY.

01:10:53:27 SO | THINK THEY WERE ACTUALLY
BEING RESPONSIBLE, NOT--

01:10:55:29 THEY WERE BEING CONSERVATIVE--
01:10:59:01 BUT THEY WERE ALSO BEING
RESPONSIBLE SCIENTISTS.

01:11:04:24 IN 1930, ALFRED WEGENER

DIED OF A HEART ATTACK

01:11:07:28 WHILE ATTEMPTING TO CROSS
THE GREENLAND ICE CAP.

01:11:09:25 BY THE 1940s,

01:11:12:22 WITH A LACK OF ANY
CONCLUSIVE EVIDENCE,

01:11:14:29 THE HEATED ARGUMENTS

ABOUT CONTINENTAL DRIFT

01:11:16:24 COOLED OFF.

01:11:20:05 WEGENER'S THEORY, HOWEVER,
WOULD SOON ONCE AGAIN

01:11:23:13 BE PROPELLED TO THE FOREFRONT

OF SCIENTIFIC DEBATE,

01:11:26:09 BUT IN A MOST UNEXPECTED WAY.
01:11:30:07 TO UNDERSTAND

CONTINENTAL DRIFT,

01:11:34:19 WE NEEDED TO KNOW HOW THE OCEANS

ARE MADE AND DESTROYED.

01:11:36:12 WE HAD VERY LITTLE
UNDERSTANDING--

01:11:38:28 EVEN THE SHAPE

OF THE SEA FLOOR--

01:11:41:27 SO WE REALLY NEEDED
SOME NEW TECHNOLOGY.

01:11:45:13 OCEANOGRAPHIC VENTURES
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01:11:45:15
01:11:47:00

01:11:50:29

01:11:54:14

01:11:58:26

01:12:01:26

01:12:05:04

01:12:08:07

01:12:11:10
01:12:13:00

01:12:17:16

01:12:20:16
01:12:22:07

01:12:26:18

01:12:29:20
01:12:31:16

01:12:34:11
01:12:37:00

01:12:40:13
01:12:42:12

01:12:45:13

01:12:51:01

01:12:53:29

01:12:56:28

01:13:02:28

01:13:05:17

01:13:09:07

01:13:15:13

01:13:17:13

01:13:19:18

01:13:24:29

ARE VERY DRIVEN BY TECHNOLOGY,
01:11:46:28 AND IT TURNS OUT--
01:11:50:27 | HATE TO ADMIT ANYTHING
WAS GOOD ABOUT WORLD WAR I,
01:11:54:12 BUT IT WAS VERY GOOD

FOR DEVELOPING NEW TECHNOLOGIES.
01:11:58:24 THIS NEW TECHNOLOGY
DEVELOPED FOR WORLD WAR I

01:12:01:24 INCLUDED THE FATHOMETER,
AN ECHO-SOUNDING DEVICE

01:12:05:02 THAT INSTANTLY MEASURED DEPTHS
TO THE SEA FLOOR,
01:12:08:05 ENABLING TROOP SHIPS

TO MOVE INTO SHALLOW WATER.

01:12:11:08 ONE TRANSPORT COMMANDER,
HARRY HESS,

01:12:12:28 MADE A HABIT OF RUNNING
01:12:15:11 HIS SHIP'S FATHOMETER
CONTINUALLY.

01:12:20:14 A GEOLOGIST AND PRINCETON

PROFESSOR IN CIVILIAN LIFE,

01:12:22:05 HESS WANTED TO LEARN MORE
01:12:25:00 ABOUT THE TOPOGRAPHY

OF THE SEA FLOOR.

01:12:29:18 HE SOON DISCOVERED

THAT THE OCEAN FLOOR

01:12:31:14 WAS NOT LEVEL AS EXPECTED,
01:12:34:09 BUT WAS INSTEAD DOTTED
WITH FLAT TOP MOUNTAINS

01:12:36:28 WHICH HE NAMED GUYOTS.
01:12:40:11 HESS WAS PERPLEXED

BY HOW THESE MOUNTAINS FORMED.

01:12:42:10 THEIR FLAT SUMMITS

01:12:45:11 COULD SEEMINGLY BE EXPLAINED
BY WAVE EROSION.

01:12:49:15 BUT WHY, THEN, DID THE GUYOTS

LIE SO DEEP UNDER WATER?

01:12:53:27 HESS THOUGHT HE SAW A CLUE
TO THIS MYSTERY
01:12:56:26 WHEN HE OBSERVED

THAT THE DEEPEST GUYOTS

01:12:59:24 LAY FARTHEST FROM

THE MID-OCEAN RIDGE SYSTEM.

01:13:05:15 HESS AND A COLLEAGUE,
ROBERT DIETZ,

01:13:09:05 SUGGESTED THAT GUYOTS ARE,
IN FACT, WAVE-ERODED ISLANDS

01:13:13:00 WHICH SUBMERGE AS THE CRUST
BENEATH THEM SUBSIDES.

01:13:17:11 TO ACCOUNT FOR THIS
SUBSIDENCE,
01:13:19:16 THEY PROPOSED

A RADICAL NEW THEORY

01:13:22:10 WHICH THEY CALLED
SEA-FLOOR SPREADING.

01:13:27:26 HARRY HESS HAD A BOLD,
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01:13:27:28
01:13:30:21

01:13:35:13
01:13:39:25
01:13:42:09
01:13:44:08
01:13:48:12
01:13:52:13

01:13:57:11
01:13:59:25

01:14:03:01
01:14:06:11

01:14:10:11

01:14:13:13
01:14:15:27

01:14:19:21
01:14:22:12

01:14:25:11

01:14:28:11

01:14:31:10
01:14:33:12

01:14:36:26

01:14:40:20

01:14:43:15
01:14:45:09

01:14:49:09
01:14:52:10
01:14:55:25
01:14:57:15
01:14:59:23
01:15:03:09
01:15:05:09

01:15:08:18

IMAGINATIVE CONCEPT

01:13:30:19 WHICH HE ENUNCIATED IN 1962.
01:13:35:11 IT STATED THAT THE NEWLY-FOUND
MID-ATLANTIC RIDGE

01:13:39:23 WAS ACTUALLY THE SITE

OF UPWELLING MANTLE

01:13:42:07 BENEATH THE RIDGE,

01:13:44:06 AND THAT AS IT SOLIDIFIED,
01:13:48:10 THE MELTS DERIVED FROM IT

SOLIDIFIED AT THE RIDGE,

01:13:52:11 THEY WERE CARRIED LATERALLY,
PIGGY-BACK AWAY FROM THE RIDGE,
01:13:57:09 MUCH AS THE FROTH

IN APOT OF CONVECTING STEW

01:13:59:23 WOULD BE CARRIED AWAY
01:14:02:29 FROM THE CENTRAL

UPWELLING CURRENT.

01:14:06:09 WHAT WEGENER HAD EVOKED
01:14:10:09 WAS CONTINENTS FLOATING ON
AND PLOWING

01:14:13:11 OR DRIFTING THROUGH

OCEAN BASINS.

01:14:15:25 WHAT HESS AND OTHERS SHOWED
01:14:19:19 WAS THAT THE OCEAN BASINS

THEMSELVES WERE GROWING

01:14:22:10 FROM THE MID-OCEANIC RIDGES,
01:14:25:09 AND THAT OVER

THE COURSE OF TIME,

01:14:28:09 THEY ENLARGED FROM THE RIDGE
AND SPREAD LATERALLY.

01:14:31:08 THESE WOULD THEN BE CAPABLE

OF CARRYING THE CONTINENTS,

01:14:33:10 INITIALLY MUCH CLOSER TOGETHER
01:14:36:24 AND ACTUALLY JOINED

AT THE ONSET AT THE RIDGE,

01:14:40:18
BY THE SPREADING PROCESS.

01:14:43:13 THE COMBINATION

OF CONTINENTAL DRIFT

01:14:45:07 AND SEA-FLOOR SPREADING
01:14:49:07 GAVE THEM BOTH THE MECHANISM

AND THE MANNER AND TIMING

01:14:52:08 IN WHICH THE CONTINENTS

HAD DRIFTED APART

01:14:54:01 FROM ONE ANOTHER.

01:14:57:13 IF MID-OCEAN RIDGES

01:14:59:21 WERE CONTINUOUSLY CREATING
NEW SEA FLOOR,

01:15:03:07 IT WOULD SEEM THAT THE EARTH
MUST BE GROWING,

01:15:05:07 SWELLING

ALONG THE OCEAN RIDGES

01:15:08:16 LIKE A BALL

SLOWLY BEING INFLATED.
01:15:11:23 BUT SCIENTISTS
SAW NO CONVINCING EVIDENCE

DIRECTLY AWAY FROM ONE ANOTHER
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01:15:11:25
01:15:13:23

01:15:20:08

01:15:22:08

01:15:24:18
01:15:27:20

01:15:31:07

01:15:35:16

01:15:39:07

01:15:42:22

01:15:45:16
01:15:47:08

01:15:49:13

01:15:53:01
01:15:55:11

01:15:58:22

01:16:02:23

01:16:05:15

01:16:08:20

01:16:12:22

01:16:15:06

01:16:18:08

01:16:21:16

01:16:24:13

01:16:26:07

01:16:28:06
01:16:30:07

01:16:32:27
01:16:36:25
01:16:38:14

01:16:41:01
01:16:43:27

01:15:13:21 FOR AN EXPANDING EARTH.
01:15:17:27 HOW, THEN, COULD THE EXCESS
OCEANIC CRUST BE EXPLAINED?

01:15:22:06 HESS SUGGESTED

THAT THE OCEAN FLOOR

01:15:24:16 SIMPLY SINKS

BACK INTO THE PLANET

01:15:27:18 AT DEEP MARINE TRENCHES.
01:15:31:05 HE CLAIMED THAT THIS PROCESS,

NOW CALLED SUBDUCTION,

01:15:35:14 DESTROYS THE SURFACE
FORMED BY SEA-FLOOR SPREADING.

01:15:39:05 JUST AS WEGENER'S HYPOTHESIS
WAS WEAKENED BY LACK OF DATA,

01:15:42:20 SO, TOO, WAS THE MODEL

OF SEA-FLOOR SPREADING.

01:15:45:14 HESS CAUTIOUSLY REFERRED
TO HIS OWN THEORY

01:15:47:06 AS "GEOPOETRY."

01:15:49:11 BUT SUPPORTING EVIDENCE
WOULD COME

01:15:52:29 FROM THE EMERGING FIELD
OF PALEOMAGNETISM.

01:15:55:09 THE TERM PALEOMAGNETISM
01:15:58:20 REFERS TO ANCIENT

MAGNETIC FIELDS OF THE EARTH.
01:16:02:21 WE CAN LEARN ABOUT,

WE CAN SAY SOMETHING ABOUT
01:16:05:13 ANCIENT MAGNETIC FIELDS
OF THE EARTH

01:16:08:18 BECAUSE OF THE RECORD
THEY LEAVE IN ROCKS.

01:16:12:20 MANY ROCKS BECOME MAGNETIZED
WHEN THEY ARE FORMED,

01:16:15:04 OR SOMETIME

AFTER THEY ARE FORMED.

01:16:18:06 WHEN THEY BECOME MAGNETIZED,
THEY BECOME MAGNETIZED

01:16:21:14 PARALLEL TO THE FIRST
MAGNETIC FIELD AT THAT TIME.

01:16:24:11 IF YOU CAN COLLECT

A ROCK SAMPLE,

01:16:26:05 MEASURE WHICH WAY

IT'S MAGNETIZED,

01:16:28:04 AND DETERMINE

WHEN IT WAS MAGNETIZED,

01:16:30:05 THEN YOU CAN LEARN ABOUT
01:16:32:25 THE ORIENTATION

OF THE MAGNETIC FIELD

01:16:34:29 AT THAT TIME IN THE PAST.
01:16:38:12 BY THE EARLY 1960s,
01:16:40:29 GEOLOGISTS WERE MAPPING
THE MAGNETIZATION

01:16:43:25 OF ROCKS WORLD-WIDE.
01:16:46:18 ONE STARTLING DISCOVERY

CAME FROM THE OCEAN BOTTOM
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01:16:46:20

01:16:50:03

01:16:52:10
01:16:56:21

01:16:59:05
01:17:01:11
01:17:03:18
01:17:06:09

01:17:09:09
01:17:11:05

01:17:15:19
01:17:17:05

01:17:20:05

01:17:25:21

01:17:29:20
01:17:32:06

01:17:35:18
01:17:37:20

01:17:41:03
01:17:42:25

01:17:47:18
01:17:49:18

01:17:54:03
01:17:56:00

01:18:00:06

01:18:02:12
01:18:04:12

01:18:06:11

01:18:09:15

01:18:13:07

01:18:15:17
01:18:18:26

01:18:22:03

01:18:24:27
01:18:26:18

01:16:50:01 WHERE OCEANOGRAPHERS DISCOVERED
AN UNUSUAL PATTERN

01:16:52:08 OF STRONG AND WEAK

MAGNETIC STRIPES

01:16:53:26 IN SEA FLOOR LAVA.

01:16:59:03 CAMBRIDGE UNIVERSITY STUDENT,
FREDERICK VINE

01:17:01:09 AND HIS ADVISER,

DRUMMOND MATTHEWS,

01:17:03:16 WERE ESPECIALLY INTRIGUED.
01:17:06:07 TWO QUESTIONS FASCINATED THEM--
01:17:09:07 WHAT CAUSES THE STRONG

AND WEAK PARTS

01:17:11:03 OF THE MAGNETIC PATTERNS,
01:17:13:12 AND WHY IS THE PATTERN
STRIPED?

01:17:17:03 THEY SOON REALIZED

01:17:20:03 THAT THE CHANGING INTENSITY
OF THE PATTERN

01:17:23:16 WAS CAUSED BY THE REVERSAL
OF EARTH'S MAGNETIC FIELD.

01:17:29:18 THE EVIDENCE WE HAVE

THAT THE FIRST MAGNETIC FIELD

01:17:32:04 HAS BEEN REVERSED IN THE PAST
01:17:35:16 IS SIMPLY

THAT WE FIND OLD ROCKS

01:17:37:18 THAT ARE REVERSELY MAGNETIZED.
01:17:41:01 THAT IS TO SAY THEY ARE
MAGNETIZED POINTING SOUTH

01:17:42:23 RATHER THAN POINTING NORTH.
01:17:47:16 THE..THERE WAS MUCH
SCIENTIFIC DEBATE AT FIRST

01:17:49:16 BECAUSE IT'S KNOWN

01:17:54:01 THAT SOME ROCKS CAN BE PLACED
IN A MAGNETIC FIELD

01:17:55:28 POINTING ONE WAY,

01:18:00:04 AND BECOME MAGNETIZED EXACTLY
OPPOSITE TO THAT DIRECTION.

01:18:02:10 AND THE FACT

THAT SUCH ROCKS EXISTED

01:18:04:10 MEANT THAT IT WAS POSSIBLE
01:18:06:09 THAT REVERSELY

MAGNETIZED ROCKS

01:18:09:13 WERE SIMPLY RECORDING
NORMAL MAGNETIC FIELD.

01:18:13:05 THE CLINCHING EVIDENCE

CAME WHEN

01:18:15:15 SCIENTISTS FROM THE U.S.
GEOLOGICAL SURVEY

01:18:18:24 AND FROM OTHER PLACES
01:18:22:01 WENT ON EXPEDITIONS

AROUND THE WORLD,

01:18:24:25 COLLECTED ROCKS

OF DIFFERENT AGES,

01:18:26:16 AND WERE ABLE TO SHOW
01:18:29:16 THAT ROCKS COLLECTED
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01:18:29:18

01:18:33:19

01:18:37:29
01:18:39:13

01:18:42:16
01:18:45:16
01:18:48:16
01:18:50:22
01:18:54:02
01:18:55:17
01:18:57:17

01:19:00:15
01:19:02:03

01:19:05:11
01:19:10:16
01:19:12:02
01:19:14:10
01:19:16:16
01:19:20:04

01:19:23:00
01:19:24:21

01:19:26:29
01:19:28:17

01:19:31:00

01:19:34:01

01:19:38:01

01:19:40:28

01:19:43:01
01:19:45:00

01:19:48:01
01:19:50:00
01:19:51:16

01:19:54:15

FROM AROUND THE WORLD

01:18:33:17 OF THE SAME AGE

ALWAYS HAD THE SAME POLARITY.

01:18:37:27 ROCKS THAT WERE YOUNGER
THAN 700,000 YEARS OLD

01:18:39:11 WERE NORMALLY MAGNETIZED.
01:18:42:14 ROCKS OLDER THAN 700,000 YEARS
WERE REVERSELY MAGNETIZED.

01:18:45:14 THIS GLOBAL PATTERN
OF MAGNETIC POLARITY
01:18:48:14 RECORDED IN THE ROCKS

IS WHAT CONVINCED PEOPLE
01:18:50:20 THAT IT WAS
THE MAGNETIC FIELD ITSELF

01:18:51:28 CHANGING POLARITY.

01:18:55:15 VINE AND MATTHEWS NOTED
01:18:57:15 THAT THE STRIPED,

REVERSAL PATTERN

01:19:00:13 IS PARALLEL

TO MID-OCEAN RIDGES.

01:19:02:01 BY 1965,

01:19:05:09 THEY CONCLUDED THE BEST WAY

TO EXPLAIN THIS RELATIONSHIP,

01:19:07:18 IS BY SEA-FLOOR SPREADING.
01:19:12:00 TO CHECK THEIR CONCLUSION,
01:19:14:08 VINE STUDIED

THE MAGNETIC STRIPE PATTERN
01:19:16:14 ACROSS SEVERAL
MID-OCEAN RIDGES.

01:19:20:02 HE PREDICTED IF SEA-FLOOR
SPREADING DID OCCUR,

01:19:22:28 THE MAGNETIC PATTERN

ON ONE SIDE OF A RIDGE

01:19:24:19 SHOULD BE THE MIRROR IMAGE
01:19:26:27 OF THE PATTERN

SEEN ON THE OTHER.

01:19:28:15 WITH STARTLING PRECISION,
01:19:30:28 VINE'S PREDICTION

PROVED CORRECT.

01:19:33:29 VINE AND MATTHEWS

FIGURED OUT THIS IDEA

01:19:37:29 AND PUBLISHED IT

IN A KIND OF OBSCURE PAPER,

01:19:40:26 BUT WHEN FRED VINE COLLECTED
ENOUGH PROFILES

01:19:42:29 ACROSS DIFFERENT

MID-OCEAN RIDGES

01:19:44:28 AND SAW THAT IT WAS TRUE,
01:19:47:29 HE WENT ON THE ROAD

AND TALKED ABOUT IT

01:19:49:28 TO ANYONE WHO WOULD LISTEN.
01:19:51:14 IN DECEMBER OF '66,

01:19:54:13 HE GAVE A LECTURE AT SCRIPPS

OCEANOGRAPHIC INSTITUTION
01:19:56:27 THAT JUST CHANGED
THE WHOLE DIRECTION



354
355

356
357

358

359

360
361

362

363
364

365

366
367

368

369

370

371

372

373
374

375

376
377

378

379

380

381
382

383

384

385

01:19:56:29
01:19:59:06

01:20:01:11
01:20:03:00

01:20:05:18

01:20:07:05

01:20:09:29
01:20:11:28

01:20:14:29

01:20:17:17
01:20:19:00

01:20:21:00

01:20:25:28
01:20:27:13

01:20:29:14

01:20:31:14

01:20:34:24

01:20:37:15

01:20:39:29

01:20:44:19
01:20:46:21

01:20:50:07

01:20:52:09
01:20:56:13

01:20:59:12

01:21:03:27

01:21:06:00

01:21:08:18
01:21:10:14

01:21:13:27

01:21:16:12

01:21:18:11

01:19:59:04 OF THE INSTITUTION.
01:20:01:09 I ARRIVED THERE
AS A GRADUATE STUDENT

01:20:02:28 IN JANUARY OF 1967.
01:20:05:16 | THOUGHT | WAS COMING

TO THIS VENERABLE

01:20:07:03 OLD OCEANOGRAPHIC
INSTITUTE,

01:20:09:27 THAT EVERYBODY WOULD BE
A LITTLE BORED,

01:20:11:26 AND THEY WERE JUST CRAZY.
01:20:14:27 THERE WERE RECORDS

STREWN OUT ON THE FLOOR.
01:20:17:15 EVERYBODY
WAS JUST ALL IN A CHAOS

01:20:18:28 OVER THIS NEW IDEA.

01:20:20:28 IT MEANT A TOTALLY

DIFFERENT WAY

01:20:23:27 TO EXPLAIN ALMOST EVERYTHING
ON THE SEA FLOOR.

01:20:27:11 A FURTHER TEST

01:20:29:12 OF THE SEA-FLOOR SPREADING
HYPOTHESIS

01:20:31:12 WAS CARRIED OUT

BY GEOPHYSICISTS

01:20:34:22 J. TUZO WILSON

AND LYNN SYKES.

01:20:37:13 THEY WERE INTERESTED

IN THE FAULTING

01:20:39:27 WHICH OFFSETS

MID-OCEAN RIDGES.

01:20:44:17 IF AFEATURE SUCH AS A ROAD
OR A FENCE IS SPLIT

01:20:46:19 AND MOVED BY AN EARTHQUAKE,
01:20:50:05 ONE CAN DEDUCE HOW THE CRUST

SHIFTED ALONG THE FAULT

01:20:52:07 BY MEASURING THE DIRECTION
OF MOVEMENT

01:20:54:13 AND THE AMOUNT OF OFFSET.
01:20:59:10 MANY SCIENTISTS EXPECTED

THE SAME TO HOLD TRUE
01:21:02:15 AT FAULTS CUTTING ACROSS
THE MID-OCEAN RIDGES.

01:21:05:28 BUT WILSON AND SYKES

POINTED OUT

01:21:08:16 THAT IF NEW CRUST

IS FORMING AT RIDGES,

01:21:10:12 THEN GROWING SEA FLOOR
01:21:13:25 SHOULD SHIFT ALONG THE FAULTS

IN THE OPPOSITE DIRECTION.

01:21:16:10 BASED ON HIS STUDY

OF SEISMIC RECORDS

01:21:18:09 FROM THE MID-ATLANTIC
RIDGE,

01:21:21:25 SYKES CONCLUDED THAT THIS,

IN FACT, WAS TAKING PLACE.
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01:21:21:27

01:21:24:15

01:21:27:13

01:21:30:27

01:21:33:12
01:21:34:29

01:21:38:11
01:21:39:27

01:21:43:23

01:21:47:12

01:21:50:11
01:21:55:16

01:21:57:29
01:21:59:14
01:22:00:28
01:22:07:12
01:22:10:01

01:22:12:26
01:22:15:22

01:22:18:13

01:22:20:12

01:22:22:27

01:22:25:12

01:22:31:13

01:22:34:01

01:22:37:02
01:22:38:27

01:22:42:00

01:22:45:20

01:22:49:10

01:22:53:05

01:22:59:08

01:21:24:13 WILSON AND SYKES
NAMED THE NEW CLASS

01:21:27:11 OF GEOLOGIC STRUCTURE
"TRANSFORM FAULTS,"
01:21:30:25 WHICH SERVED AS FURTHER PROOF

OF SEA-FLOOR SPREADING.

01:21:33:10 AS TRANSFORM FAULTS

WERE BEING DISCOVERED,

01:21:34:27 OCEANOGRAPHERS PREPARED
01:21:38:09 FOR THE MOST INTENSIVE
SAMPLING OF THE SEA FLOOR

01:21:39:25 EVER UNDERTAKEN,

01:21:43:21 USING THE RESEARCH VESSEL
GLOMAR CHALLENGER.

01:21:47:10 IN 1968,

DRILL CORES SHOWED

01:21:50:09 THAT THE SEA FLOOR GROWS OLDER
WITH DISTANCE

01:21:52:11 FROM THE MID-OCEAN RIDGES.
01:21:57:27 TOGETHER

WITH THE MAGNETIC DATA

01:21:59:12 AND TRANSFORM FAULTS,
01:22:00:26 THE CORES INDICATED
01:22:03:18 SEA-FLOOR SPREADING
MUST TAKE PLACE.

01:22:09:29 SUDDENLY,

SCIENTISTS COULD EASILY EXPLAIN

01:22:12:24 MANY ASPECTS OF EARTH'S
GEOLOGY AND HISTORY

01:22:15:20 WHICH HAD LONG BEEN UNCLEAR.
01:22:18:11 NOT ONLY COULD

THE DISTRIBUTION OF FOSSILS

01:22:20:10 AND PALEO-CLIMATES

BE EXPLAINED,

01:22:22:25 BUT THE ORIGINS

OF MOUNTAIN RANGES,

01:22:25:10 MINERAL RESOURCES,

LARGE FAULTS,

01:22:28:15 AND MAGNETIC FIELD PATTERNS
ALSO MADE SENSE.

01:22:33:29 GEOLOGISTS REALIZED

THAT EARTH'S SURFACE

01:22:37:00 IS DIVIDED BY THE SYSTEM

OF MID-OCEAN RIDGES,

01:22:38:25 SUBDUCTION ZONES AND FAULTS
01:22:41:28 INTO GIANT PLATES

WHICH SLOWLY SEPARATE,
01:22:45:18 CONVERGE,
OR SLIDE BY ONE ANOTHER.

01:22:49:08 IN 1967, DONALD McKENZIE

AND ROBERT PALMER

01:22:53:03 INTRODUCED THE TERM

"PLATE TECTONICS"

01:22:56:23 TO DESCRIBE THIS REVOLUTIONARY
VIEW OF OUR WORLD.

01:23:01:07 | GUESS YOU COULD SAY
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01:23:01:09

01:23:03:27
01:23:05:19

01:23:09:14
01:23:13:09
01:23:15:09

01:23:18:10
01:23:19:27

01:23:22:13

01:23:25:11

01:23:28:10
01:23:29:27

01:23:33:10

01:23:35:25

01:23:38:01
01:23:39:18

01:23:43:18

01:23:47:09

01:23:50:17

01:23:54:06

01:23:55:23

01:23:57:24

01:24:00:21
01:24:03:02

01:24:05:15
01:24:07:14
01:24:09:08

01:24:12:23
01:24:14:24

01:24:17:09
01:24:20:08

01:24:22:28

01:24:27:08

01:24:30:11

01:23:03:25 THAT THE EMERGENCE
OF THE CONCEPT

01:23:05:17 OF PLATE TECTONICS
01:23:09:12 IS AN EXAMPLE OF

THE SCIENTIFIC METHOD IN ACTION.

01:23:13:07 WE USE A GREAT NUMBER
01:23:15:07 OF KINDS OF OBSERVATIONS,
01:23:18:08 ALL DIFFERENT,

ALL SEEMINGLY UNRELATED,
01:23:19:25 AND BRING IT TOGETHER
01:23:22:11 IN A MODEL

THAT EXPLAINS EVERYTHING.

01:23:25:09 PRIOR TO THE ADVENT

OF PLATE TECTONICS,

01:23:28:08 WE KNEW THAT WE HAD
MOUNTAIN RANGES,

01:23:29:25 BUT WE DIDN'T KNOW WHY.
01:23:33:08 WE DIDN'T KNOW WHY THERE WAS

THIS INCREDIBLE SHORTENING.
01:23:35:23 WE KNEW
THAT WE HAD VOLCANISM

01:23:37:29 NEAR THE MARGIN

OF THE CONTINENTS.

01:23:39:16 WE DIDN'T KNOW WHY.
01:23:43:16 THESE THINGS ARE EXPLICABLE

BASED ON PLATE TECTONICS,

01:23:47:07 AND IT IS THE FACT
THAT THIS N@W MODEL,
01:23:50:15 THIS NEW PARADIGM

RESOLVED SO MANY DIVERGENT,

01:23:54:04 SEEMINGLY UNRELATED
GEOLOGIC FACTS,

01:23:55:21 OBSERVATIONS

WE ALREADY KNEW,

01:23:57:22 THAT ALLOW US

TO MOVE FORWARD

01:24:00:19 TO A NEW LEVEL

OF UNDERSTANDING.

01:24:03:00 PLATE TECTONICS HAS BECOME
01:24:05:13 ONE OF THE MAJOR
UNIFYING THEORIES

01:24:07:12 OF EARTH SCIENCES.
01:24:09:06 IN MANY WAYS,
01:24:12:21 IT'S COMPARABLE

TO THE THEORY OF EVOLUTION

01:24:14:22 IN LIFE SCIENCES.
01:24:17:07 IT PROVIDES

THAT UNIFYING THEME

01:24:20:06 UPON WHICH WE CAN UNDERSTAND,
01:24:22:26 AND BY WHICH

WE CAN UNDERSTAND

01:24:27:06 A VERY WIDE ARRAY

OF PROCESSES

01:24:30:09 WHICH ARE TAKING PLACE
IN THE EARTH'S CRUST.

01:24:32:15 SO | THINK IT'S QUITE CLEAR
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01:24:32:17

01:24:36:10

01:24:39:06

01:24:44:06

01:24:47:06

01:24:51:23

01:24:55:07

01:24:58:27

01:25:01:06

01:25:04:06

01:25:06:11
01:25:07:26

01:25:11:21

01:25:14:20

01:25:17:26

01:25:21:22

01:25:27:07
01:25:29:06

01:25:33:06

01:25:36:26
01:25:39:04

01:25:42:04

01:25:48:04
01:25:49:26

01:25:52:23

01:25:56:10

01:26:00:05

01:26:04:19

01:26:08:04

01:26:11:19
01:26:13:18

01:24:36:08 THAT IT IS PROBABLY
THE MOST IMPORTANT CONTRIBUTION
01:24:39:04 WHICH HAS BEEN MADE
TO GEOLOGICAL THOUGHT

01:24:41:20 IN MUCH OF ITS
DEVELOPMENT.
01:24:47:04 PLATE TECTONICS THEORY

FUNDAMENTALLY CHANGED

01:24:50:02 THE WAY EARTH SCIENTISTS
VIEW OUR WORLD.
01:24:55:05 ACCEPTANCE OF THE THEORY

HAS TAKEN HOLD WORLD-WIDE,

01:24:57:04 ALTHOUGH A FEW SKEPTICS
REMAIN.

01:25:01:04 THERE ARE SKEPTICS

TO EVERY THEORY,

01:25:04:04 AND | GUESS

YOU'D HAVE TO SAY

01:25:06:09 WHETHER WE'RE TALKING
ABOUT EVOLUTION

01:25:07:24 OR A SPHERICAL EARTH.
01:25:11:19 YOU'D HAVE TO SAY

THERE ARE SKEPTICS.

01:25:14:18 THERE ARE PEOPLE, I'M TOLD,
WHO DON'T BELIEVE

01:25:17:24 THE APOLLO MISSION

ACTUALLY WENT TO THE MOON.

01:25:21:20 MY BELIEF IS THAT IT IS
A VERY HEALTHY THING
01:25:27:05 THAT THERE ARE SUCH SKEPTICS,

BECAUSE THEY TEST OUR...

01:25:29:04 OUR HONESTY, BASICALLY.
01:25:33:04 IT'S THE EMPEROR HAS NO CLOTHES
SORT OF PHENOMENON.

01:25:36:24 WE ALL BELIEVE

INANEW HYPOTHESIS

01:25:39:02 AND ACCEPT IT SO COMPLETELY
01:25:42:02 THAT PERHAPS WE DON'T TEST
WHERE WE SHOULD.

01:25:45:11 IT 1S VERY IMPORTANT

THAT THESE SKEPTICS EXIST.

01:25:49:24 ALTHOUGH PLATE TECTONICS
01:25:52:21 EXPLAINS MANY

GEOLOGICAL PHENOMENA,

01:25:56:08 CERTAIN QUESTIONS ABOUT HOW
IT ACTUALLY OPERATES REMAIN.

01:26:00:03 EARTH SCIENTISTS

ARE STILL TRYING TO UNDERSTAND

01:26:02:17 THE MECHANICS
OF TECTONIC ACTIVITY.
01:26:08:02 IN TERMS OF THE NEXT

CHALLENGE OF PLATE TECTONICS,

01:26:11:17 IT REALLY GOES BACK

TO THE INITIAL DEBATES,

01:26:13:16 BACK TO WEGENER'S TIME,
01:26:17:10 WHICH CENTERED ON THE ACTUAL



483

484

485
486

487

488
489

490

491

492

493

494
495

496

497

498

499

500

501
502

503

504

505

506

507
508

509
510
511
512

513

01:26:17:12

01:26:20:04

01:26:22:29
01:26:25:03

01:26:27:04

01:26:28:19
01:26:30:21

01:26:32:28

01:26:35:20

01:26:38:11

01:26:40:17

01:26:42:24
01:26:44:08

01:26:46:29

01:26:50:00

01:26:54:17

01:26:58:02

01:27:02:17

01:27:05:16
01:27:07:08

01:27:11:03

01:27:12:18

01:27:17:17

01:27:20:17

01:27:24:04
01:27:25:17

01:27:28:17
01:27:30:20
01:27:32:01
01:27:34:03

01:27:36:23

DRIVING MECHANISM.

01:26:20:02 WE KNOW THAT THE EARTH

IS CONVECTING,

01:26:22:27 AND THAT THE MOVEMENTS

OF THE PLATES

01:26:25:01 IS RELATED TO THIS CONVECTION.
01:26:27:02 WE DON'T REALLY UNDERSTAND
THE DYNAMICS

01:26:28:17 OF THE CONVECTION

VERY WELL--

01:26:30:19 WHETHER OR NOT THE UPDRAFTS
01:26:32:26 ARE ACTUALLY

DRIVING THE PLATES APART,

01:26:35:18 OR WHETHER THE COLDER PARTS
OF THE PLATES

01:26:38:09 THAT ARE BEING DRIVEN

BACK INTO THE MANTLE

01:26:40:15 ARE ACTUALLY

PULLING THE PLATES APART,

01:26:42:22 OR WHETHER IT'S SOME
COMBINATION OF THE TWO.

01:26:44:06 IT'S THIS QUESTION
01:26:46:27 THAT A LOT OF DEBATE
IS FOCUSED ON.

01:26:49:28 IN TERMS OF THE MORE

SURFACE LEVEL PROCESSES,

01:26:54:15 | THINK THE MAJOR ADVANCES

OR FRONTIERS

01:26:58:00 REALLY DEAL WITH

RATES OF PROCESSES--

01:27:02:15 HOW FAST DO CERTAIN PLATES
MOVE PAST ONE ANOTHER,

01:27:05:14 AND HOW RAPIDLY DOES THAT

CAUSE MOUNTAINS TO FORM,

01:27:07:06 BASINS TO DROP DOWN,
01:27:09:09 BASINS TO TURN BACK

INTO MOUNTAINS?

01:27:12:16 THE PLATE TECTONICS
REVOLUTION

01:27:17:15 HAS HAD A PROFOUND IMPACT

ON OUR VIEW OF PLANET EARTH,
01:27:20:15 EVEN EXTENDING BEYOND
THE FIELD OF GEOLOGY.

01:27:24:02 THE THEORY OF

PLATE TECTONICS HAS BEEN,

01:27:25:15 IF NOT INSTRUMENTAL,
01:27:28:15 CERTAINLY ONE OF THE MAJOR
CONTRIBUTORS TO US

01:27:30:18 INCREASINGLY

LOOKING AT THE EARTH

01:27:31:29 AS A SINGLE SYSTEM,

01:27:34:01 AND ALL THE COMPONENTS OF IT
01:27:36:21 AS BEING AN INTERRELATED
PART OF THAT SYSTEM.

01:27:39:12 AND OUR

INCREASING UNDERSTANDING
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01:27:39:14
01:27:41:20

01:27:46:13

01:27:51:08

01:27:53:28

01:27:56:04
01:27:57:17

01:27:59:10
01:28:01:26
01:28:03:16
01:28:05:15
01:28:08:17
01:28:11:25

01:28:13:25
01:28:15:08

01:28:17:15
01:28:19:10

01:28:23:00

01:28:25:09

01:28:27:06

01:28:29:13
01:28:31:01

01:28:34:00

01:28:36:21

01:28:38:28

01:28:41:21

01:28:44:03

01:28:46:02

01:28:48:03

01:28:51:14
01:28:53:15

01:28:55:25
01:28:58:00

01:27:41:18 OF ENVIRONMENTAL SYSTEMS
01:27:46:11 IS ESSENTIALLY A FOLLOW THROUGH
OF THAT BASIC THEME.

01:27:51:06 AND SOMETHING THAT'S BEEN
VERY NECESSARY.

01:27:53:26 BY THE LATE 1960s,

SEA-FLOOR SPREADING

01:27:56:02 AND THE CONCEPT

OF CONTINENTAL DRIFT

01:27:57:15 HAD GAINED WIDE ACCEPTANCE.
01:27:59:08 EVENTUALLY,

THEY WERE COMBINED

01:28:01:24 INTO A GLOBAL MODEL

OF CRUSTAL DYNAMICS

01:28:03:14 THAT REVOLUTIONIZED GEOLOGY.
01:28:05:13 THE THEORY OF PLATE TECTONICS
01:28:08:15 HAS HAD A PERVASIVE IMPACT

ON THE EARTH SCIENCES.
01:28:11:23 IT'S DEMONSTRATED
THAT EARTHQUAKES AND VOLCANISM,

01:28:13:23 MOUNTAIN RANGES

AND OCEAN BASINS

01:28:15:06 ARE ALL INTERRELATED,
01:28:17:13 THE CONSEQUENCES

OF TECTONIC ACTIVITY

01:28:19:08 AT PLATE BOUNDARIES.

01:28:22:28 IT'S PROVIDED NEW PERSPECTIVES

AND IMPOSED NEW CONSTRAINTS
01:28:25:07 ON ALL GEOLOGIC
INTERPRETATIONS.

01:28:27:04 THE THEORY

OF PLATE TECTONICS

01:28:29:11 HAS SHOWN

THE GEOLOGIC DIVERSITY

01:28:30:29 AND ACTIVITY OF EARTH
01:28:33:28 TO BE THE CONSEQUENCE
OF DYNAMIC TECTONISM

01:28:36:19 THAT'S BEEN FUNCTIONING
FOR BILLIONS OF YEARS.

01:28:38:26 MOST CURRENT RESEARCH
IN PLATE TECTONICS

01:28:41:19 FOCUSES ON DOCUMENTING

THE MOVEMENTS OF PLATES

01:28:44:01 IN THE EARLIEST PERIODS

OF EARTH HISTORY,

01:28:46:00 AND ON UNDERSTANDING

THE MECHANISMS

01:28:48:01 OF PLATE FORMATION

AND MOVEMENT.

01:28:51:12 THESE MECHANISMS OPERATE

IN A MOST INACCESSIBLE PLACE--

01:28:53:13 DEEP WITHIN THE EARTH'S MANTLE.
01:28:55:23 UNRAVELING THE DYNAMICS

OF THE MANTLE

01:28:57:28 AND ITS LINK WITH THE PLATES
01:29:01:02 IS ONE OF THE MOST FORMIDABLE
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01:29:01:04

01:29:05:08

01:29:08:07

01:30:10:11
01:30:13:18
01:30:18:15
01:30:20:01
01:30:22:19

01:30:25:05

AND EXCITING CHALLENGES

01:29:03:08 FACING GEOLOGISTS

IN THE FUTURE.

01:29:08:05 CAPTIONING PERFORMED BY
THE NATIONAL CAPTIONING

INSTITUTE, INC.

01:29:11:07 CAPTIONS COPYRIGHT 1991
THE CORPORATION FOR

COMMUNITY COLLEGE TELEVISION
01:30:13:16 Annenberg Media

01:30:18:13 §

01:30:19:29 For information

about this

01:30:22:17 and other Annenberg

Media programs

01:30:25:03 call 1-800-LEARNER

and visit us at

01:30:29:18 www.learner.org.



