WN -

10

11
12

13

14

15
16

17

18
19

20

21

22

23

24

25

26

27

28

29
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01:27:58:25
01:28:02:09
01:28:06:11

01:28:50:18
01:28:52:04

01:28:54:09
01:28:56:22
01:28:58:06
01:28:59:21
01:29:01:21

01:29:03:20
01:29:07:05

01:29:09:17

01:29:11:19

01:29:13:17
01:29:14:25

01:29:26:06

01:29:28:21
01:29:30:07

01:29:32:21

01:29:35:21

01:29:38:21

01:29:40:07

01:29:42:01

01:29:44:13

01:29:47:15

01:29:50:06

01:29:52:11

01:29:54:03

01:29:56:17

01:29:59:04

01:28:02:07 Annenberg Media
01:28:06:09 ]
01:28:09:08 CAPTIONING MADE POSSIBLE BY

SOUTHERN CALIFORNIA CONSORTIUM
01:28:52:02 A CLOSE LOOK

01:28:54:07 AT THE EARTH'S INTRICATE
SYSTEM OF RUNNING WATER

01:28:56:20 IS A CLOSE LOOK

AT THE EVOLUTION

01:28:58:04 OF EARTH'S LANDSCAPE.
01:28:59:19 AS THEY CONTINUE
01:29:01:19 TO SHAPE THE LAND
AROUND US,

01:29:03:18 RIVERS AND STREAMS

LEAVE BEHIND EVIDENCE

01:29:05:02 OF THEIR ENDURING POWER.
01:29:09:15 UNLIKE EARTHQUAKES
AND VOLCANOES,

01:29:11:17 WHICH CAN CAUSE
SUDDEN CHANGE,

01:29:13:15 RUNNING WATER
WORKS SLOWLY,

01:29:14:23 ALMOST IMPERCEPTIBLY,
01:29:16:27 IN SHAPING

EARTH'S LANDSCAPE.

01:29:28:19 WE USUALLY THINK

OF THE GRAND CANYON

01:29:30:05 IN TERMS OF ITS ROCKS
01:29:32:19 AND THE FASCINATING

STORY THAT THEY CONTAIN,
01:29:35:19 ONE THAT SPANS ALMOST
HALF OF EARTH HISTORY.

01:29:38:19 BUT THERE'S MORE

TO THE GRAND CANYON

THAN ROCKS.

01:29:40:05 THE CANYON ITSELF
01:29:41:29 IS A GEOLOGICALLY
ACTIVE FEATURE,

01:29:44:11 A CHANGING

AND EVOLVING LAND FORM
01:29:47:13 THAT'S A MONUMENT
TO THE POWER

OF RUNNING WATER.

01:29:50:04 THE COLORADO RIVER
CARVED THIS

ENORMOUS VALLEY

01:29:52:09 OVER THE LAST

NINE MILLION YEARS.

01:29:54:01 IN FACT,

THE RIVER CARRIES

01:29:56:15 ABOUT HALF A MILLION
TONS OF SEDIMENT

01:29:59:02 PAST ANY POINT

IN THE CANYON

EVERY DAY.

01:30:00:18 NO WONDER
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01:30:00:20

01:30:03:20
01:30:05:13

01:30:07:05

01:30:08:22

01:30:12:15

01:30:14:00

01:30:16:00

01:30:19:05

01:30:21:05

01:30:22:19

01:30:24:19

01:30:27:19

01:30:30:03

01:30:32:04

01:30:35:04

01:30:38:12

01:30:41:12
01:30:42:27
01:30:45:12
01:30:47:04

01:30:48:28

01:30:51:19

01:30:53:05

01:30:57:17

THIS GREAT RIVER

01:30:03:18 HAS BEEN DESCRIBED AS
TOO THIN TO WALK ON,

01:30:05:11 BUT TOO THICK TO DRINK.
01:30:07:03 RIVERS LIKE

THE COLORADO,

01:30:08:20 ARE POWERFUL
GEOLOGIC AGENTS

01:30:12:13 THAT DISRUPT

AND RESHAPE THE SURFACE

OF CONTINENTS.

01:30:13:28 THE ENERGY

OF RUNNING WATER

01:30:15:28 IN A RIVER CHANNEL
IS TRANSFORMED

01:30:19:03 INTO PROCESSES
THAT ERODE ROCK

AND SEDIMENT

01:30:21:03 FROM THE BOTTOM
OF THE CHANNEL

01:30:22:17 AND CARRY IT
DOWNSTREAM.

01:30:24:17 AS THE RIVER
DEEPENS ITS CHANNEL,
01:30:27:17 THE SIDES

OF THE VALLEY STEEPEN

AND GROW UNSTABLE.
01:30:30:01 EVENTUALLY MASS
WASTING PROCESSES

ARE TRIGGERED,

01:30:32:02 CAUSING THESE SLOPES
TO FAIL.

01:30:35:02 THIS DELIVERS EVEN MORE
SEDIMENT TO THE RIVER

01:30:38:10 AND WIDENS

THE RIVER VALLEY

EVEN FURTHER.

01:30:41:10 IN ORDER TO UNDERSTAND
THE INFLUENCE

OF RUNNING WATER

01:30:42:25 ON THE EARTH'S SURFACE,
01:30:45:10 WE'RE GOING TO LOOK

AT AVARIETY OF RIVERS

01:30:47:02 AND ALSO AT DIFFERENT
LAND FORMS

01:30:48:26 IN VARIOUS STAGES

OF THEIR DEVELOPMENT.

01:30:51:17 IN DOING SO,

WE'LL EXPLORE
THE CONNECTIONS BETWEEN

01:30:53:03 THE GEOLOGIC PROCESS
OF RUNNING WATER
01:30:56:01 AND THE EVOLUTION

OF THE SURFACE
OF THE EARTH.
01:30:59:00 THE CONNECTION BETWEEN
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01:30:59:02
01:31:00:24
01:31:04:00
01:31:05:25
01:31:07:07
01:31:09:13
01:31:12:02
01:31:13:23
01:31:16:07
01:31:19:17

01:31:22:01
01:31:23:17

01:31:27:20

01:31:29:20

01:31:31:21

01:31:33:07

01:31:35:07

01:31:39:06

01:31:40:21

01:31:42:21

01:31:45:21

01:31:48:22

01:31:51:07

01:31:55:23

01:31:58:10

01:32:01:04
01:32:03:20

01:32:05:16

A RIVER

01:31:00:22 AND ITS DEEP, WIDE VALLEY
01:31:02:22 IS NOT AN OBVIOUS ONE.
01:31:05:23 AT ONE TIME,

VALLEYS WERE THOUGHT

01:31:07:05 TO HAVE FORMED
INDEPENDENTLY

01:31:09:11 OF THE RIVERS WHICH
FLOW THROUGH THEM.

01:31:12:00 TODAY GEOLOGISTS

ARE WELL AWARE

01:31:13:21 THAT VALLEYS

USUALLY FORM

01:31:16:05 BY THE DOWN-CUTTING

OF RUNNING WATER

01:31:19:15 COMBINED WITH THE MASS
WASTING OF SLOPES.

01:31:21:29 AS A RIVER CUTS

ITS CHANNEL DEEPER,

01:31:23:15 IT CARRIES AWAY SEDIMENT
01:31:26:02 FED TO IT

FROM SURROUNDING HILLSIDES.
01:31:29:18 THERE ARE LIMITS

TO HOW DEEPLY

01:31:31:19 A STREAM

CAN ERODE ITS VALLEY.

01:31:33:05 THOSE LIMITS COME

OF SEVERAL KINDS,

01:31:35:05 GENERALLY REFERRED
TO AS BASE LEVEL.

01:31:39:04 THE ULTIMATE BASE LEVEL,
OR GRAND BASE LEVEL,

IS SEA LEVEL.

01:31:40:19 STREAM DON'T DEGRADE
THEIR VALLEYS

01:31:42:19 BELOW THE LEVEL

OF THE SEA.

01:31:45:19 WE DON'T FIND

GREAT CANYONS ARCING

DOWN TO THE OCEAN

01:31:48:20 FILLED BY WATER WHICH
FLOWS IN FROM THE SEA.

01:31:51:05 THE STREAM, AS IT
APPROACHES SEA LEVEL,

01:31:54:05 LOSES VELOCITY

AND THEREFORE LOSES

ABILITY TO ERODE.

01:31:58:08 MODERN CONCEPTS

OF LANDSCAPE EVOLUTION

01:32:01:02 BEGAN WITH AN AMERICAN
GEOMORPHOLOGIST,

01:32:03:18 WILLIAM MORRIS DAVIS.
01:32:05:14 HE BELIEVED THAT

RIVERS AND STREAMS

01:32:08:12 GRADUALLY WEAR DOWN

RUGGED MOUNTAIN SLOPES
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01:32:08:14
01:32:10:10

01:32:13:01
01:32:14:18

01:32:16:19

01:32:21:22

01:32:23:11

01:32:26:00

01:32:27:16

01:32:30:15

01:32:33:00

01:32:34:29

01:32:36:26
01:32:38:12

01:32:41:07

01:32:43:19
01:32:45:03

01:32:48:00

01:32:51:25

01:32:53:11

01:32:57:05

01:32:58:20

01:33:01:09

01:33:04:03

01:33:06:16

01:33:09:01

01:33:11:29

01:33:13:29
01:33:15:13

01:32:10:08 TO FORM PLAINS.

01:32:12:29 HE CLASSIFIED LANDSCAPES
BY THEIR MATURITY

01:32:14:16 AND USED THE TERMS
01:32:16:17 "YOUTHFUL", "MATURE",

AND "OLD AGE"

01:32:19:09 TO CATEGORIZE

THEIR STAGES
OF DEVELOPMENT.

01:32:23:09 DAVIS' WORK,

01:32:25:28 DONE MOSTLY

IN THE APPALACHIAN

MOUNTAINS,

01:32:27:14 CONCEIVED

OF LANDSCAPES

01:32:30:13 AS GOING THROUGH

A DISTINCT SERIES

OF STAGES

01:32:32:28 THAT BEGAN WITH

AN UPLIFT OF THE AREA,

01:32:34:27 SUPPLYING STREAMS
WITH POTENTIAL ENERGY

01:32:36:24 WHICH THEY

COULD THEN USE

01:32:38:10 TO CARVE THEIR VALLEYS.
01:32:41:05 DURING THE EARLIEST
STAGES AFTER UPLIFT,

01:32:43:17 STREAMS PREDOMINATELY
CUT DOWNWARD,

01:32:45:01 INCISING THEIR VALLEYS,
01:32:47:28 AND CREATING

A STEEP-SIDED LANDSCAPE.
01:32:51:23 DAVIS REFERRED
TO THIS AS "YOUTH."

01:32:53:09 AS THIS
PROCESS CONTINUES,
01:32:57:03 THE STREAMS
GRADUALLY EXPEND

SOME OF THEIR ENERGY

01:32:58:18 CARVING

FROM SIDE TO SIDE,

01:33:01:07 WANDERING BACK AND FORTH
ACROSS THE VALLEYS.

01:33:04:01 THE VALLEYS THEN CEASE

TO BE V-SHAPED,

01:33:06:14 BECOME SOMEWHAT

MORE FLAT-FLOORED,

01:33:08:29 AND EVENTUALLY ALL

OF THE ORIGINAL
UPLAND SURFACE

01:33:11:27 IS CONSUMED BY EROSION
FROM TRIBUTARIES,

01:33:13:27 SO THAT ALL

OF THE LANDSCAPE

01:33:15:11 IS NOW IN HILL SLOPE.
01:33:17:26 THIS IS WHAT DAVIS
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01:33:17:28

01:33:19:10

01:33:21:28

01:33:23:13

01:33:26:14

01:33:28:29

01:33:30:29

01:33:32:13

01:33:33:29

01:33:36:13

01:33:39:13

01:33:41:27

01:33:45:15

01:33:48:00

01:33:50:17

01:33:53:02

01:33:55:15

01:33:58:18

01:34:01:10

01:34:03:22

01:34:06:22
01:34:08:07

01:34:11:26

01:34:14:21

01:34:17:10
01:34:18:25

01:34:21:26

CONSIDERED TO BE

01:33:19:08 THE STAGE OF MATURITY.
01:33:21:26 AND FINALLY,

AS THE STREAM

WORKS DOWN,

01:33:23:11 IT REACHES NEAR

BASE LEVEL,

01:33:26:12 OR THE LIMIT TO WHICH

IT CAN ERODE DOWNWARD
01:33:28:27 AND THEN
DOES VERY LITTLE
VERTICAL EROSION,

01:33:30:27 EXPENDING ALMOST ALL
OF ITS ENERGY

01:33:32:11 ERODING

FROM SIDE TO SIDE.

01:33:33:27 AND AS IT DOES SO,
01:33:36:11 THESE VALLEY

BOTTOMS BECOME
MORE AND MORE BROAD,

01:33:39:11 THE TRIBUTARY STREAMS
ERODE THEIR SLOPES,
01:33:41:25 EVENTUALLY

CREATING FLOOD PLAINS

OF THEIR OWN,

01:33:45:13 AND, FINALLY, VIRTUALLY
ALL OF THE MATERIAL

THAT WAS UPLIFTED

01:33:47:28
TO AN EQUAL LEVEL,

01:33:50:15 WHICH DAVIS REFERRED
TO AS A PENEPLAIN,

01:33:53:00 AS THE ULTIMATE STAGE
IN THE CYCLE OF EROSION

01:33:55:13 WHICH HE THOUGHT
ENDED IN "OLD AGE."

01:33:58:16 IN ORDER

TO MAKE HIS MODEL

01:34:01:08 EASIER FOR GEOLOGISTS
TO APPLY,

01:34:03:20 DAVIS DESCRIBED
UPLIFT AND EROSION

01:34:06:20 AS EVENTS OCCURRING
SEPARATELY IN TIME.

01:34:08:05 BUT HE KNEW, IN FACT,
01:34:10:11 THESE PROCESSES

OCCUR SIMULTANEOUSLY.
01:34:14:19 LANDSCAPES FORM BY
A CONTINUOUS INTERPLAY

01:34:17:08 OF TECTONIC ACTIVITY
AND EROSION.

01:34:18:23 OTHER CRUCIAL ELEMENTS
01:34:21:24 ALSO INFLUENCE

THE SHAPE OF THE LAND,
01:34:25:09 INCLUDING ROCK TYPE,
ROCK STRUCTURE, AND CLIMATE.

IS DESTROYED AND BROUGHT
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01:34:27:03

01:34:28:18

01:34:31:02
01:34:33:07

01:34:35:27

01:34:37:20

01:34:41:13

01:34:43:13

01:34:46:05

01:34:48:25

01:34:52:01
01:34:53:18

01:34:55:14
01:34:58:03

01:35:00:03

01:35:01:29

01:35:04:08
01:35:08:05

01:35:10:21

01:35:13:12

01:35:15:19

01:35:18:01

01:35:21:24

01:35:23:09

01:35:25:09

01:35:28:02

01:35:31:03

01:35:32:18

01:35:35:02
01:35:36:14

01:34:28:16 SOLID ROCK,

FOR EXAMPLE,

01:34:31:00 CAN HOLD UP

A MUCH STEEPER CLIFF

01:34:33:05 THAN SAND OR CLAY.
01:34:35:25 AND WHEN STRUCTURES,
SUCH AS FOLDS OR FAULTS,
01:34:37:18 APPEAR

AT THE EARTH'S SURFACE,

01:34:39:16 SHAPES ADJUST
ACCORDINGLY.

01:34:43:11 THE SLOPE

OF THE GRAND CANYON

01:34:46:03 IS A RESULT OF MANY

OF THESE FACTORS.

01:34:48:23 THE ROCKS ARE LAYERED
SEDIMENTARY STRATA

01:34:51:29 WITH CONTRASTING

RESISTANCE TO WEATHERING.
01:34:53:16 THIS NATURALLY RESULTS
01:34:55:12 IN SLOPES
WITH DIFFERING STEEPNESS

01:34:56:29 AND RATES OF EROSION.
01:34:59:29 IN ADDITION,

THE ARID CLIMATE

01:35:01:27 AND RELATIVE LACK

OF VEGETATION

01:35:04:06 CONTRIBUTE TO THE SHARP,
ANGULAR FEATURES

01:35:05:28 OF THE CANYON WALLS.
01:35:10:19 ULTIMATELY, ROCK TYPE
AND ROCK STRUCTURE

01:35:13:10 ALSO AFFECT RIVER
DRAINAGE PATTERNS.

01:35:15:17 BY STUDYING DIFFERENT
STREAM PATTERNS,

01:35:17:29 GEOLOGISTS CAN INFER
A GREAT DEAL

01:35:21:22 ABOUT THE NATURE

OF THE UNDERLYING ROCK.
01:35:23:07 IF WE HAVE
HOMOGENEOUS ROCKS

01:35:25:07 OR FLAT-LYING
SEDIMENTARY ROCKS,

01:35:28:00 STREAMS TYPICALLY

FORM WHAT'S CALLED

A DENDRITIC PATTERN

01:35:31:01 THAT LOOKS MUCH LIKE
THE BRANCHING OF A TREE.

01:35:32:16 WHERE THE ROCKS
AREN'T HOMOGENEOUS

01:35:35:00 OR THERE ARE

DEFINITE STRUCTURES

IN THE ROCKS,

01:35:36:12 OTHER PATTERNS OCCUR.
01:35:37:27 FOR EXAMPLE,
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01:35:37:29

01:35:40:01
01:35:41:16

01:35:43:10
01:35:44:25

01:35:46:25

01:35:49:17

01:35:51:08

01:35:53:00

01:35:56:13

01:36:00:07

01:36:04:23

01:36:06:21

01:36:08:22
01:36:12:13

01:36:16:07

01:36:17:22

01:36:19:05

01:36:21:02

01:36:24:14

01:36:27:21
01:36:29:16

01:36:32:18
01:36:36:15

01:36:39:07

01:36:43:00

01:36:45:16

01:36:48:18

01:36:50:26

01:36:53:24

IF WE HAVE

01:35:39:29 INTERSECTING FRACTURES
OR FAULTS,

01:35:41:14 STREAMS COMMONLY FOLLOW
01:35:43:08 THOSE

INTERSECTING PATTERNS.

01:35:44:23 THEY MAKE SHARP BENDS
01:35:46:23 AT ACUTE,

OR EVEN RIGHT ANGLES,

01:35:49:15 FORMING A DIFFERENT

KIND OF STREAM PATTERN.
01:35:51:06 WHERE WE HAVE
ALTERNATING LAYERS
01:35:52:28 OF STRONG

AND WEAK ROCKS,

01:35:56:11 THE STREAMS
MORE USUALLY BRANCH OUT
AS A TRELLIS PATTERN,
01:36:00:05 REFLECTING
THE WEAKER VALLEY ROCKS

01:36:02:16 AND THE STRONGER
HILL-FORMING ROCKS.

01:36:06:19 THE DRAINAGE PATTERNS
OF STREAMS

01:36:08:20 EXPAND AND GROW

MORE INTRICATE

01:36:10:22 AS THE LAND ERODES AWAY.
01:36:16:05 EVEN AFTER STREAMS AND RIVERS
WEAR A LANDSCAPE FLAT,

01:36:17:20 IT'S POSSIBLE

FOR EROSION

01:36:19:03 TO BECOME

ACTIVE AGAIN

01:36:21:00 IF THE LANDSCAPE

IS UPLIFTED

01:36:24:12 OR IF THE REGIONAL

BASE LEVEL DROPS.

01:36:27:19 GEOLOGISTS CALL THIS

RENEWAL OF STREAM EROSION
01:36:29:14 "REJUVENATION."
01:36:32:16 AND IT PRODUCES CERTAIN
CHARACTERISTIC LAND FORMS

01:36:36:13 SUCH AS STREAM TERRACES.
01:36:39:05 STREAM TERRACES

ARE FOUND FREQUENTLY

01:36:42:28 IN AREAS

OF VERY WIDE VALLEYS

01:36:45:14 WHERE ONE OF SEVERAL
THINGS HAS HAPPENED.

01:36:48:16 ONE COMMON WAY IN WHICH
TERRACES FORM

01:36:50:24 IS BECAUSE

OF REJUVENATION,

01:36:53:22 WHERE THERE HAS BEEN
UPLIFTING OF THE AREA

01:36:56:21 OR A DOWN-DROPPING
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01:36:56:23

01:37:00:08

01:37:03:23

01:37:05:24
01:37:07:09

01:37:09:24
01:37:11:08

01:37:13:23
01:37:17:23
01:37:19:20
01:37:21:20
01:37:24:20
01:37:28:06
01:37:30:05
01:37:31:21
01:37:33:07
01:37:36:06
01:37:38:04
01:37:41:20
01:37:44:21

01:37:47:05
01:37:48:21

01:37:51:19
01:37:53:04

01:37:56:20

01:38:01:06

01:38:04:06
01:38:05:20

01:38:08:20

01:38:10:20

01:38:13:05

OF THE BASE LEVEL,
01:37:00:06 SO THAT

A STREAM WHICH WAS
FORMERLY MEANDERING
01:37:03:21 WITH BIG,
WIDE SWEEPING TURNS,
WITH A WIDE FLOOD PLAIN,

01:37:05:22 CUTSINTO ITS

OWN FLOOD PLAIN,

01:37:07:07 LEAVING THE FLOOD PLAIN
01:37:09:22 ELEVATED ON EITHER SIDE
OF THE RIVER

01:37:11:06 AS A TERRACE.

01:37:13:21 IT IS NO LONGER

AN ACTIVE FLOOD PLAIN,

01:37:16:18 BUT AN ELEVATED SURFACE
ABOVE THE RIVER.

01:37:19:18 BUT TERRACES

CAN ALSO INDICATE

01:37:21:18 OTHER TYPES

OF REGIONAL CHANGE.

01:37:24:18 FOR EXAMPLE,

IF THE CLIMATE GROWS DRIER,
01:37:28:04 A RIVER

WILL SHRINK IN SIZE.

01:37:30:03 RATHER THAN

CARRYING AWAY SEDIMENT

01:37:31:19 FROM SURROUNDING SLOPES,
01:37:33:05 THE SHRINKING STREAM
01:37:36:04 WILL EAT INTO ITS OWN

SEDIMENTARY DEPOSITS

01:37:38:02 CREATED IN WETTER TIMES.
01:37:40:00 GRADUALLY TERRACES FORM.
01:37:44:19 ANOTHER LAND FORM

THAT CAN BE PRODUCED

01:37:47:03 AS A RESULT OF REJUVENATION
AND UPLIFT

01:37:48:19 IS AN INCISED MEANDER.
01:37:51:17 THE KEY FACTOR DISTINGUISHING
INCISED MEANDERS

01:37:53:02 FROM NORMAL MEANDERS
01:37:56:18 IS THAT THEY ARE CUT

WELL BELOW THE LEVEL

01:37:58:22 OF ARIVER'S

FORMER FLOOD PLAIN.

01:38:04:04 INCISED MEANDERS RESULT
FROM DOWN-CUTTING

01:38:05:18 ALONG THE THALWEG--
01:38:08:18 OR DEEPEST PART

OF A RIVER'S CHANNEL.

01:38:10:18 THE DOWN-CUTTING

IS SO RAPID

01:38:13:03 THE RIVER MAINTAINS

A MEANDERING PATTERN
01:38:15:17 WHILE DEEPENING
ITS VALLEY.
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01:38:17:05

01:38:19:21
01:38:21:06

01:38:23:20
01:38:26:20

01:38:29:20

01:38:32:05

01:38:34:15
01:38:37:07

01:38:39:20

01:38:41:20

01:38:44:04

01:38:45:20

01:38:49:07

01:38:52:06

01:38:55:05

01:38:56:19

01:38:59:18

01:39:02:18

01:39:05:20

01:39:07:05

01:39:09:04

01:39:10:19

01:39:13:18

01:39:16:19

01:39:18:03

01:39:22:03

01:39:24:04

01:39:26:20

01:38:19:19 RIVER VALLEYS FORM

A SIGNIFICANT PART

01:38:21:04 OF EARTH'S LANDSCAPE,
01:38:23:18 BUT THEY AREN'T

THE ONLY LAND FORM

01:38:25:02 CREATED BY RUNNING WATER.
01:38:29:18 ALL STREAMS AND RIVERS
COME TO AN END.

01:38:32:03 MOST ULTIMATELY

FLOW INTO THE OCEAN

01:38:34:13 OR ANOTHER LARGE
BODY OF WATER,

01:38:35:27 SUCH AS A LAKE.
01:38:39:18 DUE TO THE SUDDEN LOSS
IN VELOCITY

01:38:41:18 AT THE MOUTH

OF ARIVER,

01:38:44:02 MOST OF ITS SEDIMENT

IS DEPOSITED,

01:38:45:18 FORMING A DELTA.
01:38:49:05 DELTAS, OF COURSE,
FORM AT THE MOUTH

OF THE RIVER

01:38:52:04 WHERE THEY ENT

A LARGE LAKE

OR THE OCEAN.

01:38:55:03 THE GRADIENT

OR THE SLOPE

OF THE RIVER

01:38:56:17 IS VERY GENTLE.
01:38:59:16 WHEN IT HITS THE WATER,
THERE'S NO GRADIENT.

01:39:02:16
BEGINS TO SETTLE OUT

IMMEDIATELY.

01:39:05:18 IN SO DOING,

IT DAMS ITS CHANNEL.

01:39:07:03 THE RIVER

TENDS TO BRANCH

01:39:09:02 INTO A SERIES

OF DISTRIBUTARIES.

01:39:10:17 FROM TIME TO TIME,
01:39:13:16 CERTAIN BRANCHES LOAD UP
WITH MORE SEDIMENT

THAN OTHERS,

01:39:16:17 SO THE MAIN FLOW

OF THE RIVER MAY SHIFT

01:39:18:01 FROM ONE LOCALITY

TO ANOTHER

01:39:20:13 OVER A LONG PERIOD

OF TIME.

01:39:24:02 DISTRIBUTARIES PLAY
AVITAL ROLE

01:39:26:18 IN BUILDING AND ENLARGING
A DELTA,

01:39:28:03 INTERMITTENTLY SUPPLYING

CONSEQUENTLY, THE SEDIMENT
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01:39:28:05

01:39:31:18

01:39:33:17

01:39:36:17

01:39:39:02

01:39:42:03

01:39:44:02
01:39:45:18

01:39:47:27

01:39:50:27

01:39:54:02

01:39:56:09
01:39:59:02

01:40:02:02

01:40:04:17

01:40:07:01

01:40:09:01

01:40:12:00
01:40:14:00

01:40:16:00

01:40:18:16
01:40:20:02

01:40:22:16

01:40:25:01

01:40:28:00
01:40:30:11

01:40:32:15

01:40:36:16

01:40:39:16

01:40:42:01
01:40:43:16

NEW SEDIMENT

01:39:31:16 TO ALL PARTS

OF THE DELTA'S SHORE.

01:39:33:15 THE MISSISSIPPI RIVER

HAS BUILT

01:39:36:15 ONE OF THE LARGEST DELTAS
IN THE WORLD.

01:39:39:00 NEARLY 40,000

SQUARE KILOMETERS OF LAND
01:39:42:01 HAVE BEEN ADDED
TO THE STATE OF LOUISIANA

01:39:44:00 DUE TO THE ASTONISHING
POWER

01:39:45:16 OF THE MISSISSIPPI RIVER
01:39:47:25 AND ITS ENORMOUS
AMOUNT OF SEDIMENT.

01:39:50:25 ONE MILLION TONS

OF SILT, SAND, AND CLAY
01:39:54:00 ARE ADDED TO THE
MISSISSIPPI DELTA EACH DAY,

01:39:56:07 GIVING THE RIVER

ITS NICKNAME--

01:39:59:00 THE BIG MUDDY.

01:40:02:00 THE MISSISSIPPI COULD NOT

HAVE CREATED THIS MUCH LAND

01:40:04:15 IF IT HAD STAYED

IN ONE CHANNEL.

01:40:06:29 THE SOUTHERN PART
OF THE RIVER

01:40:08:29 HAS CHANGED COURSE
MANY TIMES

01:40:11:28 OVER AN AREA

SOME 300 KILOMETERS WIDE.

01:40:13:28 THE KEY TO THESE CHANGES
01:40:15:28 IS THE RIVER'S

NATURAL TENDENCY

01:40:18:14 TO FOLLOW THE PATH

OF LEAST RESISTANCE,

01:40:20:00 WHICH IS ALMOST ALWAYS
01:40:22:14 THE SHORTEST ROUTE

TO THE SEA.

01:40:24:29 THE MISSISSIPPI FOLLOWS
A SINGLE CHANNEL

01:40:27:28 UNTIL GRADUALLY ITS CHANNEL
FILLS WITH SEDIMENT.

01:40:30:09 AT THAT POINT,

01:40:32:13 THE RIVER EASILY
OVERTOPS ITS BANKS

01:40:34:23 DURING PERIODS

OF HIGH DISCHARGE.

01:40:39:14 WHEN THAT HAPPENS,

IT IS FREE TO FIND

01:40:41:29 A MORE DIRECT ROUTE
TO THE GULF,

01:40:43:14 UNTIL, OF COURSE,
01:40:45:13 THE LENGTHY CYCLE
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01:40:47:26

01:40:50:11

01:40:52:26

01:40:55:29

01:40:58:14
01:40:59:29

01:41:03:22

01:41:07:14
01:41:09:15

01:41:14:22

01:41:17:21
01:41:19:07

01:41:21:21
01:41:23:06
01:41:24:23

01:41:27:15
01:41:30:14

01:41:32:29

01:41:35:29

01:41:41:03

01:41:45:02

01:41:47:19

01:41:49:19

01:41:52:18

01:41:54:03

01:41:57:02

01:42:00:15

01:42:03:16

01:42:07:17

BEGINS AGAIN.

01:40:50:09 THIS CYCLICAL SHIFTING
OF THE MISSISSIPPI
01:40:52:24 HAS RESULTED

IN AN ONGOING BATTLE

01:40:55:27 TO CONTROL THE FORCES
OF NATURE.

01:40:58:12 ALONG MOST

OF ITS LOWER COURSE,

01:40:59:27 LEVEES HAVE BEEN BUILT
01:41:03:20 TO CONFINE THE RIVER

TO ITS PRESENT CHANNEL.

01:41:07:12 CITIES AND PORTS HAVE
GROWN ALONG THE MISSISSIPPI,
01:41:09:13 AND IT HAS GRADUALLY BECOME
01:41:12:17 ONE OF THE WORLD'S MOST
IMPORTANT ECONOMIC WATERWAYS.
01:41:17:19 IF THE MISSISSIPPI WERE
ALLOWED TO CHANGE COURSE

01:41:19:05 FROM ITS MODERN CHANNEL,
01:41:21:19 MAJOR PORTS

BUILT ALONG ITS SHORES

01:41:23:04 WOULD BE LEFT DRY.

01:41:24:21 ELSEWHERE, FARMS AND TOWNS
01:41:27:13 IN THE PATH

OF THE NEW RIVERBED

01:41:28:27 COULD BE WASHED AWAY.
01:41:32:27 SO THE U.S. ARMY

CORPS OF ENGINEERS

01:41:35:27 HAS ENGAGED A TEAM

OF SCIENTISTS AND ENGINEERS
01:41:38:23 TO HOLD THE RIVER
TO ITS PRESENT CHANNEL.
01:41:45:00 HOW LONG THE CORPS
CAN KEEP THE RIVER

WHERE IT IS

01:41:47:17 IS REALLY JUST

A MATTER OF MONEY.

01:41:49:17 ONE OF THE THINGS
ABOUT ENGINEERING

01:41:52:16 IS THAT THAT YOU CAN DO
ALMOST ANYTHING,

01:41:54:01 GIVEN THE MONEY.
01:41:57:00 WE CAN BASICALLY
KEEP THE RIVER

WHERE IT IS.

01:42:00:13 WE MAY HAVE
CONTROL STRUCTURES

UP AND DOWN THE RIVER,

01:42:03:14 BECAUSE THE RIVER WILL TRY
TO CHANGE COURSE
01:42:07:15 TO FIND

THE SHORTEST DISTANCE
TO THE GULF OF MEXICO.
01:42:11:00 IT MAY BE
NOT THIS FLOOD,
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01:42:11:02

01:42:13:02

01:42:16:01

01:42:17:16

01:42:21:11

01:42:25:26

01:42:28:25

01:42:31:17

01:42:34:02
01:42:35:11

01:42:38:11

01:42:42:11
01:42:43:27

01:42:46:12

01:42:48:26
01:42:51:13

01:42:52:27

01:42:55:26

01:42:57:26

01:43:00:01

01:43:03:25

01:43:07:15

01:43:10:16

01:43:14:11
01:43:16:10

01:43:18:09

01:43:22:08
01:43:26:07

01:43:27:24

01:43:29:09

BUT MAYBE THE NEXT

01:42:13:00 WHERE A LEVEE

MIGHT BREAK

01:42:15:29 OR ELSE A STRUCTURE
MIGHT BE FLANKED

01:42:17:14 OR SOMETHING LIKE THAT,
01:42:21:09 WHERE THE RIVER

WILL TRY TO CHANGE

ITS COURSE AGAIN.

01:42:25:24 BUT THE CORPS REALIZED
IT COULD NOT REALLY

LET THIS HAPPEN.

01:42:28:23 THE ECONOMIES

OF BATON ROUGE

AND NEW ORLEANS

01:42:31:15 DEPEND ON THE RIVER
01:42:34:00 FOR ITS FRESH WATER,
FOR ITS COMMERCE,

01:42:35:09 ITS TRANSPORTATION.

01:42:38:09 INDUSTRIES ALL

UP AND DOWN THE RIVER

01:42:41:09 USE THE FRESH WATER

IN THEIR PROCESSING.

01:42:43:25 IN ITS CONTINUING SEARCH
01:42:46:10 FOR THE SHORTEST ROUTE
TO THE SEA,

01:42:48:24 THE MISSISSIPPI

HAS FOUND A COMRADE.

01:42:51:11 AT ONE TIME A MERE TRICKLE
01:42:52:25 COMPARED

TO THE MISSISSIPPI,

01:42:55:24 THE ATCHAFALAYA IS NOW

A MIGHTY PREDATOR,

01:42:57:24 THE MISSISSIPPI--

A WILLING PREY.

01:42:59:28 THE FIGHT TO CONTROL

THE MISSISSIPPI

01:43:03:23 HAS ESCALATED

FROM A BATTLE INTO A WAR.

01:43:07:13 APPROXIMATELY 150 MILES
NORTH OF NEW ORLEANS,

01:43:10:14
PERILOUSLY CLOSE TOGETHER,
01:43:14:09 LINKED BY AN ABANDONED
LOOP OF THE MISSISSIPPI

01:43:16:08 CALLED OLD RIVER.
01:43:18:07 THE ATCHAFALAYA OFFERS
THE MISSISSIPPI

01:43:22:06 A ROUTE TO THE GULF

THAT IS 175 MILES SHORTER

01:43:24:05 THAN ITS PRESENT COURSE.
01:43:27:22 THE CORPS OF ENGINEERS
REALIZED

01:43:29:07 THERE WAS

A POTENTIAL PROBLEM

01:43:31:06 WITH THE ATCHAFALAYA

THESE TWO RIVERS HAVE COME
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01:43:31:08
01:43:32:24

01:43:35:08
01:43:36:23

01:43:39:23

01:43:41:08

01:43:44:22

01:43:46:24

01:43:49:23

01:43:52:08
01:43:54:10

01:43:57:23

01:44:00:22

01:44:03:24

01:44:06:23

01:44:09:22

01:44:11:08

01:44:14:08

01:44:16:24

01:44:19:24

01:44:21:24

01:44:23:29

01:44:27:01

01:44:31:12

01:44:33:13

01:44:37:09

01:44:39:07

CAPTURING THE MISSISSIPPI

01:43:32:22 BACK IN THE 1950s.
01:43:35:06 A GENTLEMAN

BY THE NAME OF FISK,

01:43:36:21 WHO WAS A GEOLOGIST,
01:43:39:21 DID A REPORT

FOR THE CORPS OF ENGINEERS

01:43:41:06 AND THE MISSISSIPPI
RIVER COMMISSION
01:43:44:20 IN WHICH HE STUDIED

OLD DELTA SYSTEMS
OF THE MISSISSIPPI

01:43:46:22 AND OLD DIVERSIONS
OF THE MISSISSIPPI
01:43:49:21 AND COMPARED THOSE

TO WHAT WAS HAPPENING

01:43:52:06 ON THE ATCHAFALAYA
AND THE MISSISSIPPI.

01:43:54:08 AND HE THEORIZED THAT
01:43:57:21 THE ATCHAFALAYA

AND THE MISSISSIPPI

01:44:00:20 WERE IN

AN INTERMEDIATE

STAGE OF CAPTURE
01:44:03:22 AND THAT, IF
SOMETHING WAS NOT DONE

01:44:06:21 BY ABOUT THE 1970s,
ABOUT 1975,

01:44:09:20 WE WOULD REACH

A CRITICAL STAGE

OF CAPTURE

01:44:11:06 IN WHICH THE MISSISSIPPI
01:44:14:06 WOULD NO LONGER

BE ABLE TO CARRY

ANY MORE FLOW

01:44:16:22 BECAUSE IT WAS
FILLED WITH SEDIMENT,
01:44:19:22 AND THE FLOWS
WOULD GO DOWN

THE ATCHAFALAYA.

01:44:21:22 HE SAID THAT THIS
WOULD HAPPEN

01:44:23:27 WHEN ABOUT 40%
OF THE FLOW

01:44:26:29 WAS GOING DOWN
THE ATCHAFALAYA

FROM THE MISSISSIPPI.
01:44:31:10 IN 1954, AS A RESULT
OF THE ARMY CORPS REPORT,

01:44:33:11 THE UNITED STATES CONGRESS
AUTHORIZED

01:44:35:28 THE OLD RIVER

CONTROL PROJECT.

01:44:39:05 ESSENTIALLY, THIS FUNDED
THE CONSTRUCTION

01:44:43:03 OF A SERIES OF CONTROL
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01:44:43:05

01:44:46:05
01:44:47:20

01:44:50:05

01:44:52:19

01:44:55:17
01:44:57:07

01:44:59:07

01:45:01:22

01:45:04:07
01:45:05:22

01:45:08:25

01:45:13:06

01:45:16:06

01:45:19:06

01:45:22:06
01:45:23:21

01:45:26:22
01:45:33:06

01:45:36:06

01:45:39:06

01:45:42:21

01:45:45:21
01:45:50:20

01:45:54:18
01:45:56:05

01:46:02:12

01:46:05:28

01:46:10:05
01:46:11:22

01:46:14:07

01:46:15:22

STRUCTURES AND CHANNELS

01:44:46:03 ALL SITUATED

IN THE OLD RIVER AREA.

01:44:47:18 UNDER THE PLAN,
01:44:50:03 THE FLOW OF WATER

AND SEDIMENT

01:44:52:17 BETWEEN THE MISSISSIPPI
AND THE ATCHAFALAYA

01:44:55:15 WAS TO REMAIN AT ITS
THEN CURRENT RATE,

01:44:57:05 A 70/30 SPLIT.

01:44:59:05 30% OF THE COMBINED
DISCHARGE

01:45:01:20 OF THE MISSISSIPPI

AND RED RIVERS

01:45:04:05 WAS TO FLOW

INTO THE ATCHAFALAYA,

01:45:05:20 WHILE THE REMAINING 70%
01:45:08:23 WOULD BE KEPT WITHIN
THE MISSISSIPPI ITSELF.

01:45:13:04 FIRST THE OLD RIVER CHANNEL
WAS DAMNED.

01:45:16:04 THIS MEANT THAT THE ONLY
NATURAL CONNECTION

01:45:19:04 BETWEEN THE ATCHAFALAYA
AND MISSISSIPPI WAS CLOSED.

01:45:22:04 SINCE THE CORPS DIDN'T WANT
TO DISRUPT BOAT TRAFFIC

01:45:23:19 BETWEEN THE TWO RIVERS,
01:45:26:20 A NAVIGATIONAL LOCK

WAS BUILT ON OLD RIVER

01:45:29:04 AT A COST OF $15 MILLION.
01:45:36:04 TO ENFORCE THE MANDATED
70/30 FLOW RATE,

01:45:39:04 CONSTRUCTION BEGAN

ON TWO CONTROL STRUCTURES
01:45:42:19 AT A COMBINED COST

OF $15 MILLION.

01:45:45:19 THESE STRUCTURES WERE
COMPLETED AND OPERATIONAL
01:45:47:03 BY 1963.

01:45:54:16 THE LOW SILL STRUCTURE
IS 566 FEET WIDE

01:45:56:03 AND HAS 11 GATES
01:45:59:16 WHICH ALLOW THE CORPS

TO CONTROL THE FLOW RATE.

01:46:05:26

THE LOW SILL SITS ON

A MAN-MADE OUTFLOW CHANNEL

01:46:08:18

CONNECTING THE MISSISSIPPI

TO THE ATCHAFALAYA.

01:46:11:20
01:46:14:05

STRUCTURE

01:46:15:20
FACILITY--
01:46:17:05

ON THE FLOOD PLAIN
NEXT TO THE LOW SILL

SITS AN EMERGENCY

THE OVERBANK STRUCTURE,
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01:46:17:07
01:46:23:19
01:46:26:03
01:46:27:19
01:46:31:19

01:46:35:04
01:46:37:05

01:46:40:04

01:46:44:04

01:46:48:03

01:46:51:05

01:46:53:19

01:46:56:03

01:46:58:17

01:47:00:02

01:47:03:17

01:47:06:17

01:47:09:03

01:47:10:18

01:47:12:18

01:47:15:17

01:47:19:17

01:47:22:01

01:47:23:17

01:47:25:18

01:47:28:18

01:47:30:18

01:47:33:17

01:47:35:16

01:46:21:03 BUILT TO ASSIST THE LOW SILL
DURING MAJOR FLOODS.

01:46:26:01 WELL OVER A HALF-MILE LONG,
01:46:27:17 IT HAS 73 GATES.

01:46:31:17 FOR A TIME, THIS ELABORATE
AND COSTLY SYSTEM

01:46:35:02 MANAGED TO KEEP

THE MISSISSIPPI IN PLACE,

01:46:37:03 BUT IN 1973,

01:46:40:02 10 YEARS AFTER THE SYSTEM
WENT ON-LINE,

01:46:44:02 THE CORPS' EFFORTS WERE

TESTED TO THEIR LIMITS.
01:46:48:01 WELL, 1973
WE HAD A FLOOD

THAT HAPPENED TO BE
01:46:51:03 THE SECOND
GREATEST FLOOD

MAN HAS OBSERVED

01:46:53:17 SINCE HE KEPT RECORDS
ON THE MISSISSIPPI,

01:46:56:01 THE GREATEST BEING
THE 1927 FLOOD

01:46:58:15 WHICH RESULTED IN

THE MISSISSIPPI RIVER

01:46:59:28 AND TRIBUTARY SYSTEM
01:47:03:15 AND ALL

THE STRUCTURES
THAT YOU SEE TODAY.

01:47:06:15 WE HAD TO OPEN UP
SEVERAL STRUCTURES

01:47:09:01 BETWEEN OLD RIVER
AND NEW ORLEANS

01:47:10:16 TO ALLEVIATE

FLOOD WATERS

01:47:12:16 BETWEEN HERE

AND NEW ORLEANS

01:47:15:15 SO THAT NEW ORLEANS

WOULDN'T GO UNDER WATER.
01:47:19:15 WHAT HAPPENED IS
THAT THE RIVER DECIDED

01:47:21:29 THAT IT BASICALLY
WANTED TO CONTINUE
01:47:23:15 GOING DOWN

THE ATCHAFALAYA.

01:47:25:16 THE THALWEG

OF THE MISSISSIPPI

01:47:28:16 MOVED ALMOST

RIGHT INTO THE ENTRANCE

01:47:30:16 TO THE LOW SILL
STRUCTURE

01:47:33:15 AND BASICALLY
TOOK OUT AWING WALL.

01:47:35:14 THE FORCES

WERE THAT POWERFUL.

01:47:38:00 IT ALSO UNDERMINED
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01:47:38:02

01:47:40:16

01:47:43:18

01:47:45:18

01:47:50:02

01:47:53:16

01:47:55:17

01:47:58:16

01:48:00:18

01:48:03:13

01:48:05:17

01:48:08:01
01:48:09:17

01:48:13:20

01:48:18:18

01:48:21:02

01:48:22:17
01:48:27:02

01:48:30:16
01:48:32:03

01:48:34:18

01:48:37:05

01:48:38:17
01:48:40:04

01:48:42:16
01:48:45:03

01:48:49:02

01:48:51:17
01:48:53:02

01:47:40:14 THE FOUNDATION

OF THE LOW SILL

STRUCTURE.

01:47:43:16 THE WATER,

IN ADDITION TO

GOING AROUND IT,

01:47:45:16 DID GO UNDERNEATH
THE STRUCTURE.

01:47:50:00 IT WAS ONLY BECAUSE
THE STRUCTURE'S

PILE FOUND IT,

01:47:53:14 AND THAT THE PILES WERE
VERY, VERY DEEP,

01:47:55:15 THAT THE STRUCTURE
REMAINED STANDING.

01:47:58:14 WE BASICALLY

JUST HAD TO

OPEN THE GATES

01:48:00:16 AND LET THE RIVER GO
01:48:03:11 BECAUSE THEY WERE
SO AFRAID TO LOSE

THE STRUCTURE.

01:48:05:15 ALTHOUGH EMERGENCY
REPAIR WORK
01:48:07:29 TO STRENGTHEN

THE LOW SILL STRUCTURE

01:48:09:15 BEGAN IMMEDIATELY,
01:48:13:18 IT WAS OBVIOUS THAT
MORE CONTROL WAS NEEDED.
01:48:18:16 AT AN ADDITIONAL COST
OF ALMOST $300 MILLION,

01:48:21:00 THE ARMY CORPS PROCEEDED
WITH THE CONSTRUCTION

01:48:22:15 OF ANOTHER

CONTROL STRUCTURE

01:48:24:14 AND ACCOMPANYING CHANNEL.
01:48:30:14 WE LEARNED THAT WE WOULD
BASICALLY NOT BE ABLE

01:48:32:01 TO CONTROL THE FLOWS
01:48:34:16 UNLESS WE DID CONSTRUCT
ANOTHER STRUCTURE.

01:48:37:03 THE LOW SILL

WAS JUST TOO DAMAGED.

01:48:38:15 THE CORPS

WAS AUTHORIZED

01:48:40:02 IN THE LATE SEVENTIES
01:48:42:14 TO BUILD

THE AUXILIARY STRUCTURE.

01:48:45:01 THE AUXILIARY STRUCTURE,
01:48:49:00 WHICH WAS COMPLETED

IN 1986,

01:48:51:15 BASICALLY IS

WHAT ITS NAME SAYS--

01:48:53:00 IT'S AN AUXILIARY.
01:48:55:28 IT SERVES TO COMPLEMENT

THE LOW SILL STRUCTURE,



468

469

470

471

472

473

474

475

476

477
478

479

480

481
482

483
484

485

486

487
488

489
490

491
492

493

494

495
496

497
498

01:48:56:00

01:49:00:00

01:49:04:00

01:49:07:01

01:49:09:01

01:49:11:00

01:49:14:29

01:49:17:14

01:49:20:15

01:49:24:01
01:49:25:26

01:49:30:15

01:49:33:14

01:49:36:00
01:49:38:01

01:49:40:16
01:49:42:14

01:49:45:00

01:49:47:15

01:49:49:14
01:49:51:12

01:49:53:28
01:49:55:17

01:49:58:15
01:49:59:29

01:50:02:28

01:50:09:13

01:50:12:12
01:50:14:12

01:50:17:14
01:50:19:14

01:48:59:28 ALLOWS US

TO GET BETTER CONTROL

OF THE FLOWS

01:49:03:28 SO THAT IN THE EVENT
WE HAVE A 1973 FLOOD,
01:49:06:29 WHICH WAS

JUST A TREMENDOUS

AMOUNT OF WATER,

01:49:08:29 THAT WE WOULDN'T
GET OURSELVES

01:49:10:28 IN THE SITUATION
THAT WE DID

01:49:13:13 WHERE WE
ALMOST LOST THE RIVER.

01:49:17:12 THE 1973 FLOOD
DEMONSTRATED
01:49:20:13 HOW SUDDENLY THE RIVER'S

CONDITIONS COULD CHANGE.
01:49:23:29 THE CORPS REALIZED IT HAD
TO MORE CLOSELY MONITOR

01:49:25:24 THE 70/30 RATIO OF FLOW
01:49:28:28 BETWEEN THE MISSISSIPPI
AND THE ATCHAFALAYA.

01:49:33:12 UNTIL 1973,

THE CORPS ONLY LOOKED

01:49:35:28 AT THE THE AVERAGE
ANNUAL FLOW.

01:49:37:29 AS A RESULT OF THE FLOOD,
01:49:40:14 THE FLOW RATE

IS CURRENTLY MONITORED

01:49:42:12 EACH AND EVERY DAY.
01:49:44:28 IT IS THE NEW ORLEANS
DISTRICT OFFICE

01:49:47:13 OF THE ARMY CORPS

OF ENGINEERS

01:49:49:12 WHICH OVERSEES

THE DAILY OPERATION

01:49:51:10 OF THE CONTROL STRUCTURES.
01:49:53:26 THE FLOW DATA

FROM THE STRUCTURES

01:49:55:15 IS REVIEWED HERE,
01:49:58:13 AND RIVER CONDITIONS
ARE CLOSELY MONITORED.

01:49:59:27 BASED ON THESE DATA,
01:50:02:26 MAJOR DECISIONS ARE MADE
ABOUT WHICH GATES

01:50:05:11 ARE TO BE OPENED

OR CLOSED.

01:50:12:10 A SMALL DEVICE IS LOWERED
INTO THE WATER

01:50:14:10 TO MEASURE VELOCITY.
01:50:17:12 THESE MEASUREMENTS

ARE MADE ALONG THE RIVER

01:50:19:12 TO CALCULATE DISCHARGE.
01:50:23:11 USING THIS INFORMATION,
FLOW PREDICTIONS ARE MADE,
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01:50:23:13

01:50:27:18

01:50:30:12

01:50:33:14

01:50:35:21
01:50:37:13

01:50:39:13

01:50:42:12
01:50:43:25

01:50:45:29

01:50:47:28

01:50:53:28

01:50:55:26

01:50:58:11

01:51:00:10
01:51:04:19

01:51:06:12

01:51:08:27

01:51:11:26

01:51:14:25

01:51:20:25
01:51:22:14

01:51:25:26

01:51:27:12

01:51:30:11

01:51:32:02

01:51:35:04

01:51:37:25

01:51:39:27

01:51:41:27

01:50:27:16 AND THE GATES ARE RAISED
OR LOWERED ACCORDINGLY.

01:50:30:10 BUT THE AMOUNT

OF WATER FLOW

01:50:33:12 IS NOT THE ONLY FACTOR
TO BE CONSIDERED

01:50:35:19 IN KEEPING THE MISSISSIPPI
IN PLACE.

01:50:37:11 ALTHOUGH THE ATCHAFALAYA
01:50:39:11 TAKES WATER

FROM THE MISSISSIPPI,

01:50:42:10 IT LEAVES MOST OF

THE SEDIMENT BEHIND.

01:50:43:23 IN RESPONSE,

01:50:45:27 THE ATCHAFALAYA

SCOURS ITS OWN CHANNEL,

01:50:47:26 ACQUIRING

ENOUGH NEW SEDIMENT

01:50:50:11 TO RESTORE

ITS EQUILIBRIUM.

01:50:55:24 THE EFFECT

OF THE SCOURING

01:50:58:09 ALSO DEEPENS

THE ATCHAFALAYA'S BED,
01:51:00:08 PROVIDING
AN EVEN STEEPER ROUTE

01:51:02:00 FOR THE MISSISSIPPI.
01:51:06:10 THE EFFECT

ON THE MISSISSIPPI

01:51:08:25 OF THE BED LOAD
REMAINING BEHIND

01:51:11:24 IS A BUILDUP OF SEDIMENT
IN ITS CHANNEL.

01:51:14:23 SO, SEDIMENT FLOW,
ESPECIALLY BED LOAD,

01:51:18:02 AS WELL AS WATER FLOW,

MUST BE KEPT IN CHECK.

01:51:22:12 WITH THIS IN MIND,
01:51:25:24 THE AUXILIARY STRUCTURE
WAS STRATEGICALLY PLACED.
01:51:27:10 ONE OF THE GOALS
01:51:30:09 OF PLACING

THE AUXILIARY STRUCTURE

WHERE IT IS

01:51:32:00 IS TO INCREASE

THE SEDIMENTS

01:51:35:02 BEING DIVERTED

FROM THE MISSISSIPPI

TO THE ATCHAFALAYA.

01:51:37:23 ONE OF THE LESSONS
THAT WE LEARNED

01:51:39:25 WAS THAT

WE WEREN'T DIVERTING

01:51:41:25 THE SAME PROPORTION
OF SEDIMENTS

01:51:44:10 THROUGH THE
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01:51:44:12
01:51:45:26
01:51:47:10
01:51:49:26
01:51:51:26
01:51:54:24
01:51:57:09
01:51:59:10

01:52:01:25

01:52:04:10

01:52:07:09

01:52:09:09
01:52:11:09

01:52:13:09
01:52:15:25
01:52:17:24
01:52:19:11
01:52:22:09
01:52:23:24

01:52:28:09

01:52:33:27
01:52:36:10

01:52:40:16

01:52:45:08

01:52:49:09

01:52:50:25

01:52:54:02

01:52:59:29

01:53:01:28

01:53:04:28

LOW SILL STRUCTURE

01:51:45:24 AS WE WERE WATER.
01:51:47:08 THE MISSISSIPPI RIVER
01:51:49:24 WAS CONTINUING

TO SHOW EVIDENCE

01:51:51:24 THAT IT WANTED

TO FILL UP,

01:51:54:22 AND THE ATCHAFALAYA WAS
CONTINUING TO SCOUR.

01:51:57:07 WE FELT IF WE

INCREASED THE SEDIMENTS

01:51:59:08 BEING DIVERTED HERE

AT OLD RIVER,

01:52:01:23 WE WOULD ACTUALLY

TRY TO STABILIZE

01:52:04:08 THE MISSISSIPPI RIVER
AND THE ATCHAFALAYA

RIVER,

01:52:07:07 AT LEAST SLOW THE TREND
IN THE ATCHAFALAYA.

01:52:09:07 SO WE LOCATED

THE AUXILIARY STRUCTURE

01:52:11:07 ON THE INSIDE OF A BEND
01:52:13:07 WHERE THERE'S
ACTUALLY MORE SEDIMENTS.

01:52:15:23 WE ANGLED IT SO WE'D
GET THE SEDIMENTS

01:52:17:22 MOVING ALONG

THE RIVER BOTTOM.

01:52:19:09 THESE SEDIMENTS WOULD GO
01:52:22:07 INTO THE INFLOW CHANNEL
OF THE AUXILIARY

STRUCTURE,

01:52:23:22 THROUGH THE STRUCTURE,
01:52:26:06 AND ON DOWN

TO THE ATCHAFALAYA.

01:52:31:23 LIFE AROUND OLD RIVER

IS GENERALLY PEACEFUL NOW.

01:52:36:08 EVEN MORE IMPORTANT,
01:52:40:14 THE WORLD BELOW OLD RIVER
CARRIES ON NORMALLY.

01:52:45:06 MANY HERE ARE UNAWARE OF
THEIR UPSTREAM FORTRESS.

01:52:49:07 IT WOULD TAKE

AN EXTRAORDINARY

AMOUNT OF WATER

01:52:50:23 TO TEST THESE STRUCTURES
01:52:54:00 AND THE WILL OF THE

ARMY CORPS OF ENGINEERS,

01:52:57:20 BUT RIVERS ARE CAPABLE
OF EXTRAORDINARY THINGS.

01:53:01:26 OUR ABILITY

TO CONTROL NATURE,

01:53:04:26 PARTICULARLY OUR ABILITY
TO CONTROL RIVERS IS LIMITED.
01:53:07:26 WE MAY BE SUCCESSFUL
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01:53:07:28

01:53:11:15

01:53:14:07

01:53:17:07

01:53:19:22

01:53:22:07

01:53:24:06

01:53:27:24
01:53:30:07

01:53:33:19

01:53:36:21
01:53:38:03

01:53:41:01
01:53:42:23

01:53:46:22
01:53:50:07
01:53:53:19
01:53:55:20

01:53:58:21
01:54:00:21

01:54:02:20

01:54:05:20
01:54:07:20

01:54:11:05
01:54:12:20

01:54:16:13

01:54:18:21

01:54:20:21

01:54:22:06

01:54:25:20

FOR A SHORT PERIOD

OF TIME--

01:53:11:13 A YEAR, 5 YEARS, 10,
MAYBE EVEN 25 YEARS,

01:53:14:05 BUT THERE'S ALWAYS
A LARGER FLOOD OUT THERE.
01:53:17:05 THERE'S ALWAYS

A BIGGER WINDSTORM

OR HIGHER WAVES

01:53:19:20 THAN THE ONES
WE'VE ENCOUNTERED BEFORE.

01:53:22:05 WHEN WE PLACE OURSELVES
AND OUR LIVES

01:53:24:04 IN THE PATHS

OF THESE PROCESSES,

01:53:27:22 WE CAN EXPECT TO SEE
THE ADVERSE EFFECTS.

01:53:30:05 SINCE ITS BEGINNINGS,
01:53:33:17 CIVILIZATION HAS FLOCKED
TO THE RIVERSIDE,

01:53:36:19 AND THERE HAS ALWAYS
BEEN A PRICE TO PAY

01:53:38:01 AS A RESULT.

01:53:40:29 BUT EVEN WITH

THEIR POWER TO DESTROY,

01:53:42:21 RIVERS HAVE GIVEN BACK.
01:53:46:20 THEY HAVE CRADLED THE LIFE
IN AND AROUND THEIR BANKS

01:53:50:05 AND CARVED OUT LANDSCAPES
WHICH ARE LEGACIES

01:53:52:04 TO THEIR POWER AND MIGHT.
01:53:55:18 TODAY AS ALWAYS,

01:53:58:19 RUNNING WATER IS ONE OF THE

MOST SIGNIFICANT SCULPTORS

01:54:00:19 OF EARTH'S TERRAIN.
01:54:02:18 ITS EFFECTS

ARE VIRTUALLY EVERYWHERE,

01:54:05:18 EVEN IN PLACES WHICH
APPEAR TO BE DOMINATED

01:54:07:18 BY OTHER GEOLOGIC FORCES.
01:54:11:03 INDEED, THE LAND FORMS
RUNNING WATER CREATES

01:54:12:18 AND LEAVES BEHIND
01:54:16:11 ARE AN ENDURING TESTAMENT
TO ITS POWER.

01:54:18:19 THE SEQUENCE OF EVENTS
THAT TAKES PLACE

01:54:20:19 IN THE EVOLUTION

OF LANDSCAPES

01:54:22:04 IS NOT COMPLETELY
UNDERSTOOD.

01:54:25:18 THIS IS BECAUSE

THE PROCESSES THAT

SHAPE THE LAND'S SURFACE
01:54:28:18 OPERATE VERY SLOWLY
ON A HUMAN TIME SCALE.
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01:54:28:20

01:54:32:21

01:54:35:21

01:54:38:20

01:54:40:20

01:54:43:05

01:54:46:19

01:54:48:15

01:54:52:05

01:54:55:04
01:54:56:19

01:54:59:18

01:55:02:18
01:55:04:03

01:55:06:18

01:55:09:18
01:55:11:04

01:55:13:04

01:55:16:03

01:55:18:03

01:55:20:19

01:55:23:19

01:56:26:00
01:56:29:13
01:56:34:19
01:56:36:05

01:56:38:23

01:54:32:19 BUT THERE'S NO DOUBT

THAT RUNNING WATER

PLAYS A SIGNIFICANT ROLE.

01:54:35:19 LAND FORMS THAT HAVE BEEN
SHAPED BY RUNNING WATER

01:54:38:18 ARE FOUND IN NEARLY EVERY
TERRESTRIAL ENVIRONMENT

ON EARTH.

01:54:40:18 THEY'RE EVEN ABUNDANT

IN DESERTS,

01:54:43:03 WHERE SUDDEN RAINSTORMS
AND FLASH FLOODS

01:54:46:17 CAN PRODUCE MORE

GEOMORPHIC CHANGE
IN A FEW HOURS

01:54:48:13 THAN YEARS
OF DESERT WINDS.
01:54:52:03 BUT THERE WOULD BE

NO RUNNING WATER

WITHOUT SLOPES.

01:54:55:02 LAND SLOPES ARE BOTH
CREATED AND MAINTAINED

01:54:56:17 BY TECTONIC ACTIVITY.
01:54:59:16 INDEED, THE SHAPE OF MUCH
OF THE EARTH'S SURFACE

01:55:02:16 IS THE RESULT OF

A CONSTANT COMPETITION

01:55:04:01 BETWEEN TECTONIC FORCES
01:55:06:16 AND THE DESTRUCTIVE EFFECTS
OF RUNNING WATER.

01:55:09:16 NOWHERE IS THIS DUEL BETWEEN

TECTONISM AND RUNNING WATER

01:55:11:02 EASIER TO APPRECIATE
01:55:13:02 THAN HERE

AT THE GRAND CANYON,

01:55:16:01 WHERE THE COLORADO RIVER

CONTINUES TO SUSTAIN

THE EVOLUTION

01:55:18:01 OF ONE OF

THE MOST BEAUTIFUL

01:55:20:17 AND DISTINCTIVE
LANDSCAPES ON EARTH.

01:55:23:17 CAPTIONING PERFORMED BY
THE NATIONAL CAPTIONING

INSTITUTE, INC.

01:55:26:16 CAPTIONS COPYRIGHT 1991
THE CORPORATION FOR
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01:56:29:11 Annenberg Media
01:56:34:17 8§

01:56:36:03 For information
about this

01:56:38:21 and other Annenberg
Media programs

01:56:41:07 call 1-800-LEARNER

and visit us at
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