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PREP PAGE SLAM. NOT FLAKED

REPORTS ON CRUSTAL MOVEMENTS AND DEFORMATIONS

PREFACE

This publication, Reports on Crustal Movements and Deformations (ROCMAD), is a catalog of

scientific papers on the movements of the Earth's crust. The authors have collected and summarized

by various subjects papers containing data on the movement of the Earth's surface due to tectonic

processes. We include studies of tectonic plate motions, regional crustal deformations, strain accu-

mulation and release, deformations associated with earthquakes and fault motion, and micro-plate

motion. To a limited extent we have also included papers dealing with global models of current

plate motions and a few papers on crustal stress. Conversely we have excluded papers which are

primarily theoretical analyses and papers which discuss tectonic and geologic history but do not

present rates of movements or deformations.

Our data base is restricted to articles appearing in reviewed technical journals during the years

1970-1980. The major journals we have searched include: Journal of Geophysical Research (solid

earth), Tectonophysics, Bulletin of the Seismological Society of America, Geological Society of

America Bulletin, Geophysical Journal of the Royal Astronomical Society, and the Journal of

Geology. We have also collected papers from Science, Nature, Earth and Planetary Science Letters,

Philosophical Transactions of the Royal Society of London, plus several other journals.

We wish to emphasize the preliminary nature of this report. The present catalog contains well

over 300 entries but our literature search is not yet exhaustive. As mentioned, a number of relevant

journals have not yet been systematically examined for relevant articles and we recognize that we

have overlooked some appropriate articles in the journals we have examined. It is our intension to

`	 expand and update this catalog provided we find our scientific colleagues are interested in this infor-

mation. In this regard the authors welcome comments, suggestions, criticisms, on the report, its

format, and plans for future expansion. Particularly welcome are citations for papers to be included

in subsequent printing of the catalog. Comments can he addressed to Dr. Steven Cohen, Code 921,

Goddard Space Flight Center, Greenbelt, MD. 20771; phone calls can be made to 301-344-7641.
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FORMAT OF CATALOG

Papers are grouped by the month and year of publication.* Each month's summary ptV(s)

contains two sections. The upper section provides a literature citation to each article inclujing the

title, authors' names, journal name, volume, and page numbers. Journal abbreviations are listed at

the enJ of this section on catalog format. The papers are al.-) indexed by a number which is used to

identify the paper on the lower section of the page. In this latt r • section the articles are cataloged

by three topics: the region of the Earth studied (e.g. North A,..erice, Indonesia), the type of move-

ment or deformation considered (e.g. plate motion, strain), and the class of measurement technique

(e.g. geodetic, geologic). A typical entry is item I for February, 1970. In the upper section of the

appropriate ROCMAD page can be found the paper's title: "Magnetic and Bathymetric Data Bearing

on Sea Floor Spreading North of Iceland," the authors' names: P. R. Vogt, N. A. Ostenso, and G. L.

Johnson, and the journal citation: Journal of Geophysical Research, volume 75, pages 903-920. On

the bottom section of the page, the summary indicates that this paper deals with sea-floor spreading

measured using magnetic anomaly data obtained near Iceland.

We have limited the number of reference topics on the bottom of the page to a number that

conveniently fits on a standard sized page. With this limitation it is necessary to adopt a mixed

classification scheme, particularly with respect to the regional classification; our regions are a mix-

ture of geographic and tectonic areas as follows:

San Andreas - the San Andreas Fault and related faults in western California

California - the State of Californic excluding the San Andreas Fault region

Alaska - includes Alaska and the Aleutian Island region

U.S. - the 47 contiguous states of the United States excluding California

North America - both the continent and the tectonic plate, may include Central America

Caribbean - the sea and the tectonic plate

Cocos - the tectonic plate

*In a few cases, it was not possible to identify the month of publication; in that case the article is listed with the January citations of
the appropriate year.
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v

Nazca — the tectonic plate

South America — the continent and the tectonic plate

Pacific — both the ocean (overlaps the Cocos and Nazca regions) and the tectonic plate

Japan/Kuril — the region around Japan and the Kuril Islands

Philippines — both the land area and the sea

"	 Indonesia

S.W. Pacific — area including Melanesia, Coral Sea and the Tonga-Kermadec Trench regions

New Zealand

Australia

U.S.S.R.

China

India — the country and tectonic plate

Indian Ocean — the ocean and tectonic plate

Asia

Mid-East

Africa — the continent and tectonic plate

Mediterranean/Southern Europe — Mediterranean Sea area, Italy, Greece

Northern Europe — includes most of Europe, the British Isles and Ireland, and Scandanavia

Eurasia — the continent and tectonic plate

Atlantic

Iceland

Antarctica — the continent and tectonic plate

The classification of movement and deformation type includes:

spreading — sea floor and continental spreading

•	 convergence

slip rate — relative motion across a fault or group of faults

plate motion — include rotation rates and rotation poles as well as absolute and relative plate

velocities

strain — either strain, strain rate, or line length changes



tilt/upl;ft — tilt, uplift, or subsidence

earthquake — preseismic, coseismic, or postseismic crustal displacement, displacement rates or

deformation (non-oscillatory)

creep — fault creep

The measurement classification scheme includes the following entries:

geodetic — trilateration, triangulation and leveling surveys; strainmeter, crc.,pmeter, and tilt-

meter measurements; geodimeter and satellite geodesy measurements; tide gauge

data

geologic — field and remote sensing investigations, mapping and topography studies, radiometric

dating, stratagraphic investigations

magnetic — usually magnetic anomaly studies often coupled with bathymetry measurements

seismic — fault plane solutions, seismic wave interpretations, seismicity records, seismic slip

estimates and recurrence rates, reflection and refraction profiles

paleomagnetic

In a few cases the main thrust of a paper is not well covered by our classification scheme so

additional descriptors are used, as Labrador Sea for paper 1 of July 1971.

Journal Abbreviations

JGR — Journal of Geophysical Research (solid earth)

BSSA — Bulletin of the Seismological Society of America

GSA — Geological Society of America Bulletin

Geophys. J. R. Astr. Soc. — Geophysical Journal of the Royal Astronomical Society

Phil. Trans. Roy. Soc. Lond. — Philosophical Transactions of the Royal Society of London

Earth Planet. Sci. Let. — Earth and Planetary Science Letters

J. Geol. Soc. Lond. — Journal of the Geological Society of London

Rev. Geophys. Space Physics — Reviews of Geophysics and Space Physics

Amer. Assoc. Pet. Geol. — The American Association of Petroleum Geologists Bulletin

electr. — Journal of Geomagnetism and Geoelectricity
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r̂i v U<J-1► O Cz -<
V U c^ f- F- E- M ^-- F- F !"' F- o< z	 < z O Q W < N x x x x x iC x x

N M v f-- co C7, "" f`d M V1 ^p P- 00 O+ C

}

ae
a
mw

0

l



r;

T IL<JWOI<,ZWh-U

O --
^Ow- NI-U
L
I^ zW^_u IX1

Macy

uWoJou-u ^t

0WOOW _h uLn

of

CL
E I

UaWWn
c^

W4ahI074YW

h-Jh-7G.J-Wh

V Vlha<- Z

aJ<hW IO h -Oz X 1
K

mi-n	 a<hWN

uoZ>wmowzuWQ

tnnaWtO -zV
I I 

x
M
M

C

fJ
y^

..^ 421-taUh-U41C
^.

-UWJ<ZO
r- I 00 thJtZh- U X
Y
^; u E

Ul W7a<Vi-t

J

n.

0
O V Z	 W7a0nW

FWo-h^Vl	 W7a

tl► a - Ut

^
U

UeO

.^

^- O 	WtV^h

<m - tI

r

fl

'IT

E

U
V0

cc

b

o:

U

-ZO-<z OUW<Z

-ZO-t

uI - zc

7YINa
t7111hatJ-tx ^U 3
ZW; NWtJtzO

Q
O i

^;

^
Ll.

O
0
ed

u

C
n

u+3	 n<u-L.-u

-ZOOZWI1f-t

7
C

c

L
O

7
V
$

Enl- J- nn-ZWm

<ntZ^Y7a-J

n<V - V - U
--1

wo7^- I	 <IWa-ut

c u
.,

eo
c UOU00

FLT

p

y

E

c9

CA

uta-wmw4z

z0ahI	 <f Wa-u<

7N	
^--

x
-•_

^
^

(	 ^^
3

I	 =

0O

^
^

i

I

( tJ<V,Yt
usJ-Boaz-t

N<.	 tZOaWtm

N
r

U
oL
Q
X



i

6<JWOI IKOZ we— U

OW - op I - U

I<V'zWh —u

C W O J OU U

U' WOOWI--U

I

U-WWQ

W<Ch IO7 <YW

h-Jh^7l--I► h•

V1h¢ <-Z

lJ<hW I o h -Oz
NJ-1	 C<hW

UOZ>WMowzubl

m&mw g C-z V'

<Zh <QUh-ut
-UWJ<zo

<h1<zh-U

W:)mAm-<

Z WOMOLW

IWO - h ^V1 W7Q

<IN Q- U<

I -O	 W<O1-

<w-<

-z0-<z OUWtz

-z0-t

UI - z<

<]NhQtJ-<

ZW;	 P-W<Jtzo

—+--+ia3	 l<u-LL —U
I

I-

—

II-J-II-ZWY1

l<U-IL-U

mom - j 	 <IWm —Ut

Z<NU<

UOUO0

u<a-mmW<z

zOa h l	 <IWfr-ut

4JtMY<

Satz	 czQmw<N

N
r
T

4
Q



N
N h<JUOf<f,3qZYI--U

VIW -IAA-U

Igo ZWF-U XI`

VWOJOO-u
N

OWOOW^--u X2
C9

z

URWW4

W<C^-IO]<Yr
Q

^-+

r-Jl-^^7a J-1► HQ

00 InHm < - z X
N
Ft 4J<1-W	 20H -Oz^ X
-Ci U1 JI	 {1	 (t<FW

,a

"•^

V

U

I UOZ>WMOWZUW

aaQW<O -z0 X

H
J

w
^

<zI-«u^--u< X
I

-UWJ<z0a'C
0
C ^ «J <zF-U
O
`^

^
W Jk<w-<

lu

O

41

Z
^

Z WDQO&W
FWO-^--In	 W7R

0:-U<

V
W<V1f

r.. U
a <m-<

-ZO-<z	 OUY1<Z
-ZO-<3 La

U
.1] US-Z<

I
• 
y

JNMC

<7V^HC <J -<^ O
ZW; NW<J<ZO

'	
L

•3'

VAS	 G<U _Ii-U

-ZOOZWO - <

4I- J-46-ZWM

w

y

C

..̂ I
p6

<U-V-U X
u+OO^-I	 clWa-u<

ZcNU< XI
r

uOuOv) X

i

I	
y Q

UAM

a
O

D
d

C

J
I

zom^-I «Wt-U<
oN X

<J<rIY<
UWJ-I► OMZ-<^]

î
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Ô

I

Z WD¢OaW

IWO-t-N W>¢
<1► ¢-Vt

I -o W<N-

-zo - < z our<z I

-z0-<

VZ-Zi
Q

970H¢4J-t

0
zW3 NV<Jt Zo

N;	 aiU-I^ -U

-ZOOZWN-<

► Z - J-Il-ZWN

tatZ-YOt-J

atu - I. - u X

NO71-Z	 <fW[-U<

ZiNUi

uO VON

utt-OMW<Z

ZUNI <IW[ -u< X

p N

<J <nY<

04Z	 aZo¢W<N X x

c
r
O^

w
Z



r"-"

r

I

1 I

i

a<JWpI<Ozw	 —u

INW-{^^-U

.f -to ZW^--u

^WOJOO-u

U'WOOWh-u

UQWWa

W -cm h10n<YW

.h-Jh^]QJ-fah

NhQ< - Z

aJ <hW	 10^--OZ

NJ -a 	 m<h:J

UOZ>WmowzuW

NdmW<7- 2 V

<Zh<CUh -U<

-UWJ<ZO

<hJ<Zh - u

W)m<N-<

IZ	 Wnctomw

,I WO -	 W>2

^<1,2-U<

-O	 W<Nh

<N-<
L
-ZO-<Z	 OUW<Z

—ZO—<

lug -z<
'7 NNE

ZW3	 NW<J<ZO

N3	 4<U-6.-U

-ZOOZWM-<

4I—J.-ad -ZWN

a<U-W- U

NOJ h I 4247m-u<

Z <NU<

UOUON

IU<C - mmW<Z

ZOm h I	 <IWQ-U<

<J<NY<

u<J- L•O¢Z—<

OAZ	 <ZCCU< n

1

t

I

r



0

iUCWWd

n<JWOI< U'zWF -u

NW-N	 :1

zWF-U

OW0J00 -U

aWOaWH-U

W<2^I07<YW

it	 Z

nJ«W 20^--Oz

NJ -4 Q[HW

UOZ>WQU'WZUW

ma¢W<O-zo

<Z^-<KUI--U<

-uWJ<z0

« J <Z^-U I ^

W7R•.N-[

z W7tO&W

fWO-FAN W7m

[1-M-U[

1-O W<NH

<N-<

-zO-<z OuW<Z

-z0-<

uI - z<

7 NNQ

<7Nfm[J-<

ZW3 NW<J<ZO

03	 n<u -&L -u
-ZOOZWN-q

nl-J-nn-ZWN

-«<Z-Y7m-J

n<u-r-u

NO71-I	 4 1Wa-U4

z<NU<

uOuON

U<Q-mmW[z

zOZ^2 «WQ-U<

7 V

4.1 -4

u<J- i.omz-<
04Z	 <zOQW[N

r

H

V

Q



N
^ h
M

a<JW01wozwf-u X
N

N
NW-NI-UW)

I<u2WF--U ^(

x
v

a o: uWoJou -u
C7

t'JWOOWh-U
X N

U
O 05 Q

UQWWn^C V

W<Q ►-IOn<YW XI-

H_J ►-^paJ_r^ X3 3 ^

nJtl-W	 IW--Oz ^C

NJ - n R«W X7
U O ^11n

UOZ>WlruWZuw,.^ C V
O -C

NaMW<p -Zu4 v^
O

C7
cs: 00

— uWJazo3 ^ E v

I Q
>,

C <FJ<ZH-U
ocr .U.Z:

3
WDR<N-< x

'-.^ v
C D m Z	 W7m0aW

ca oC0 ^ ,^ IWO-f ^N WOQ

al u
<W0:-u<O

fl
F-O W<Nr'- ^.^, a

3
c

w E 3 -ZD-<Z OUW<Z

-ZO -a
m C ayi

o 3
uI-Z<m CO

N O
'v 3 N

ONNIr

<7NH^aJ-<41 ° cO

zW;	 NW(J<ZWQ 3

° 03	 L<U- W -UE y m C
-ZOOZWN-<

C
nS-J-na-ZWOu3 '.+ ^L ^

a> C
r0

3 ^
^< a<z-XDM-J x

Z
n<u - k. — u k5

«^+ QN Y
I IoO7^I	 <IWQ -u<a .- I

^ O ^
Z<NU<C z

NO co uouON
«. W

u42 -mmW<zU ^
a,

7 S
Zoz^- I	 <fW¢ - u< ^( X

7 d M p

Z O <J<MY<

Iy y 6J W: IU <J - WOmZ -< X1.d. 00V1 Q jN(z <2o2W4o y(^

o^
r
O^

W
CO

W

W
V7



i

'̂ '--'L4JW07[172W1--U^
1IAW - VI - U

li<oz. --u
i<c^i ` uW OJou- u8

M v
II low OOWh _U x

v1 C] ^

L1, I

IJ

UQWWI

a' I IW-K 0:	 D<YW

J
'^

n^̂

v
V

^

3

cq
^f±
T

O

D

V

0

y^
,^

^"O

o.

w

„

Q
V

L

b
O

J
cti

I

I

t- J f- 1 p J - IL h

VIhQ< - z

IIJthW	 :Oh — OZ

MJ-1	 Q<hW

UOZ>WMOWZVW

OLMW<O- zu

x 1

I x
I I

X

.^ C^ -; czh<auh-u<

p
`-
b

cd
E

Vi

N

V^

-UWJ<zo
<hJ<Zh— u x x'

C3. a m «.
3 W^^<N-<

®
M

-• tO
41
C
0

0
v

z WJCOIW
jWO -F--UN	 WOCr

(1► Z-U<

s^i

.^

0

0
C
O

7
O

r̂'

O
U

A

E

ou
C
O
a

N

I;
MU
6.
L4

^

a

^

c
`

p

^
u

om3

f-O	 W<v+h

-ZO-<z OUW<Z

u=-z<

3	 0:
—

tOtnhC <J -<

zW; NW<J<zo

l<u-r-U

- ZOOZWN-<

d
V 4UjJ

_^
^ M

^
U

6=-J-GI-zWN
^[ltz^YJC-J

.Z

A

C) to

p	 St w

6 9U-1► -U
^07 hZ «W^-u.,

v^
r

O:

m

x

4



! r I;G-tJWOI	 CZ'Jt-U
x IIN̂W_NF-U

^tt,ZWh-u

„^	 a	 I I GWOOWh-U ^( I 1
C	 .^

s
I	 I

a
O I	 I

^ i tWW4

IW«hZ07tYW I^
a

FFC^	 I
I

h-Jh^)p J - ILh 1^
«7	 O

Q	 Q
NhQt-Z

4J ChW	 10--O2 X x W

N
00

^	 c"a
67	 H
Cco	 I

W	 Vajw
Ili	 m

I	 I NJ-G 2<hW

JOZ>WZU'WZuu

otwW < O-zo

a^

f"'

z H+
.«C. tZh«Uh-U< x

1

V

U
L

1...	 I
O

-UWJ<ZO
thJ<Zh- U

WDM40-4 x

'fl
>

C	

tO
«,	 0
=	 z

2 W720aW

jwa-h-N W7r x

w	 0 f-O	 WtNh

y
C
V)

C

®

`O

p

w

0	
C

V	 y
y	 ^,
«+

0

Z

d
t	 ^

y	 0

r1L	 N

Q

E<7Nh^aJ _<

I

1
-ZO- < Z	 OUW<Z

-20-t

UZ-Z<

7NN,^.

ZW; NW<JtZO

N3

	
&<u-6-U

Z

Q
It0 C - ZOOZWO-t u"
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