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How did we get from
“blue” oceans to such
great detail?

Magnetic Wiggles!!!
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Earth’s Magnetic Field
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 Field reverses ~1 time
every 200,000 years on

average.

e 400 times In last 330
million years.

 [astreversal was
/80,000 years ago.
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Poll Question!

On average, how long does each
magnetic reversal take to complete?

A. 10,000 years
B. 5,000 years
C. 1,000 years
D. 100 years
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Let’'s pause for
two questions
from the
audience....
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Oceanic crust
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Sampling the Seafloor

East Pacific Rise
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Sample Profiles across Mid-Ocean Ridges
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Changing Spreading Rate =

Modified Wiggle Pattern
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East Pacific Rise
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Using the marker, identify the location of the
spreading ridge on PROFILE 2.
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Solution - Matching Peaks
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How fast IS
the East

Pacific rise
spreading?

Model = 50 Km/My
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Mid-Atlantic
Spreading Ridge
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What Is the average spreading rate at the
Reykjanes Ridge over the last 10 million years?

Eurasian Plate

North American Plate

Longitude Latitude Distance from Depth Sample Longitude Latitude Distance from Depth Sample
(*W) (°N) Ridge (km)  (m) Age (Ma) (*W) (°N) Ridge (km)  (m) Age (Ma)
32.70 60.86 -200 -2600 21.1 29.50 60.00 0 1011 0.2
32.54 B60.82 -190 -2588 199 29.34 59.95 10 -1108 0.8
32.37 60.78 -180 -2504 19.0 29.19 59.91 20 1272 2.1
32.21 60.74 -170 -2465 17.9 29.04 59.86 30 -1410 3.2
32.05 60.70 -160 -2416  16.7 28.88 59.82 40 -1549 4.4
31.88 60.65 -150 -2401  15.7 28.73 59.77 50 -1415 5.8
31.72 B60.61 -140 -2401 147 28.57 59.73 60 -1529 6.6
31.56 60.57 -130 -2328 13.7 28.42 59.68 70 -1668 7.7
31.40 60.53 -120 -2203 12.7 28.27 59.63 80 -1797 8.8
31.24 60.48 -110 -2103 114 28.12 59.59 90 -1848 9.9
31.08 60.44 -100 -1948 10.5 27.96 59.54 100 -2017 10.9
30.92 60.40 -90 -1832 94 27.81 59.49 110 -2194 119
30.76 60.35 -80 -1770 84 27.66 59.45 120 -2143 129
30.60 60.31 -70 -1657 7.5 27.51 59.40 130 -2040 13.9
30.44 60.27 -60 -1605 6.4 27.36 59.35 140 -2003 149
30.28 60.22 -50 -1599 54 27.21 59.31 150 -2080 16.1
30.13 60.18 -40 -1575 4.3 27.06 59.26 160 -2271 17.0
29.97 60.13 -30 -1473 3.2 26.91 59.21 170 -2389 179
29.81 60.09 =20 -1390 2.1 26.77 59.16 180 -2320 191
29.66 60.04 -10 -1169 1.2 26.62 59.11 190 -2213 201
29.50 60.00 0 -1011 0.2 26.47 59.07 200 -2235 21.3
Stamp One: 1 km/my 5 km/my 10 km/my




Let’'s pause for
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;% How old are the wiggles?

COhservations Magnetic Timescale

Maormal Reverse
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Time Scale

Observations

Magnetic Timescale

MNormal Reverse
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CATRENE NN

 Age of the Earth ~ 4.6 Billion Years
e Oldest Rock ~ 3.5 Billion Years
e Oldest Mineral ~ 3.0 Billions Years
e Oldest Seafloor ~ XXX 27?7
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Seafloor Age Map
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Ocean Drilling Program
1983-2003

http://www.odplegacy.org/
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From seafloor to analysis to
storage.....
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Argon-40/Argon-39 Dating

Cross Strike Distance [ km ] Hawaiian Lineations

{.J 4[_]0 B(_)U 1 EpO 16_[]0 2{1_00 180
Aalenian 0
Radiolarians
- MORB
Bajocian Gradstein et al. (1995)
Eﬁ focan | - [T] pinofiagellates MMhb-1 520.4 Ma 2L 170
35 . [] Foraminifers HT 40Ar/39Ar Ages Only .
— Bathonian
=3 I "] Nanofossils \ _
-
Callovian Absolute Incremental Heating -~ ’
_ F ““Ar/**Ar Basement Ages - & é r 160
E Oudordian m’ "
8% [kimmeriogian Harland et al. (1990) . s -
L1 : Mixed Standards g = L1500
- Tithonian K-Ar & 40Ar/39Ar Ages -’ =
—
—— \ I:I 140 &
rmasian L L
o <
Valanginian pk E
: 3
Hauterivian [ -~ 2 S gl £
= L]
9 3 é g 2
5 =]
£8 2 B 120 &
ﬁg s 3
5] L F 2
= o
@ @ -110
Albian |~ Early-Cretaceous Dolerite Intrusions
i L L] IIILI.I ) ) LI l L | ] ) I I“ LI I -lIIIlIIII L] -1D0
o0 M1 M5 MI0 M15 M20 M25 M30M35 JQZ w WEB
- . t\
Mesozoic Magnetic Anomalies “VSEMINARSgy

http://nsdl.org



Unsolved Mysteries

 Why does the Earth’s magnetic field reverse?

 WHEN will be the nextrevers
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NSDL

THE MATIONAL SCIENCE DIGITAL LIBRARY

Dr. Chris Massell Symons

csymons@ucsd.edu THANK
YOU!

Dr. Anthony Koppers
akoppers@coas.oregonstate.edu
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Go to http://nsdl.org and click
on the K-12 audience page to:
e Download our Seminar Resource List

o Utilize our blog featuring our presenters for
the Fall Series sharing their insights on
careers in science and science education:

http://expertvoices.nsdl.org/200/fall-nsta-sems/
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Science Objects

SciGuides
Journal Articles
Books

e-Books

Boock Chapters

Cnline Short Course

Symposia

Web Seminar
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Get the Help, When You Need It

META developed the Learning Center as a professicnal development website to help
address your classroom needs and busy schedule. Using this site, you can gain
access to more than 1,200 different resources and oppartunities, such as:

|

« Over 1,000 NSTA Journal aricles (230 ofthem {-.
available FREE of charge}—many containing high-
quality lesson plans.

« More than 35 FEEE Science Ohjects (one- to two-
hour interactive simulation-oased learning
experiences).

& More than 125 e-chapters from selected books and
series (40 chapters FREE of charge}.

« FREE weekly live Web Seminars where you can interact with expers from MNASA,
MOAA FDA MSF, and the NSDL Community.

+ Maore then 20 SciGuides (A4 resource to help teachers integrate the internet into the

classroom).

PLUS: MSTA has also developed a suite of practical tools called My Liorary, My Motepad,
and My Transcript. Use these tools to organize, personalize, and document your
professional growth within the Learning Center.

Learn Mare.

http://learningcenter.nsta.org



National Science Teachers Association
Gerry Wheeler, Executive Director

Frank Owens, Associate Executive Director
Conferences and Programs

Al Byers, Assistant Executive Director e-Learning

NSTA Web Seminars

Flavio Mendez, Director
Danielle Troiano, Project Coordinator
Jeff Layman, Technical Coordinator
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