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SUMMARY

This report contains a complete definition of the Flinn and Engdahl
regionalisation of the earth as used by seismologists and known as the F-E Code.
The information in the tables of regions is enhanced by three "classifiers"
indicating political geography, seismicity or aseismicity, and oceanic or con-
tinental crust. The overlapping mapsnot only provideall the region numbers with
latitude and longitude but also have coastlines. The ™"classifiers” are also
illustrated by afurther set of maps.

1. INTRODUCTION

In the early 1960's seismological agencies such as the United States
Coast and Geodetic Survey (USCGS) and the International Seismological
Summary (ISS) changed to computer based systems for earthquake information
storage and epicentre determination. It soon became clear to these agencies that
there was a requirement for a standard method of referring to a geographical
location other than by latitude and longitude. In response to this need to
standardise, particularly the description of areas where earthquakes occur, Flinn
and Engdahl (FE)1) proposed a basis for geographical and seismic regionalisation
at a symposion held in Moscow and Leningrad in 1964. By the time a second paper
by Flinn, Engdahl and Hill (FEHX2) was published in 1974 most agencies had
adopted FE regionalisation (which is referred to as the "F-E Code" in the
Universal Decimal Classification system used by libraries). In fact, modern
seismologicalagencies like the National Earthquake Information Centre (NEIC)
and the International Seismological Centre (ISC) (successors to the USCGS and
the ISS respectively) still use FE regionalisation in moreor lessitsoriginal form.
Indeed, the NEIC has not allowed changes to be made to the definition of the
regions. The only changes that have been made areto countries where the names
have changed and to regions where the local seismological agency disagreed with
the name originally adopted by FE(3), (4).

In 1984 Dr Flinn was asked by the Commission on Practice of the
International Association of Seismology and Physics of the Earth's Interior
(IASPEI) to review the current definition of the F-E Code and to form an
International Committeeto produce a new standard for the regionalisation of the
earth. This report is such a current definition of FE regionalisation and it is
hoped will form the basis of any new standard.

The purpose of thisreport isto provide:-
(a) A tableof theseismicand geographical region names.

(b) A complete table of the geographical region names for all four
quadrantsof the earth at each degree of latitude.

(c) A set of maps not only giving a plot of regions with their
numbers but also showing coastlines: the whole world is shown on a
basic 13 maps with some overlap but as the plots are done by a
computer any centre longitude could have been chosen.




(d) Certain "classifiers” toallow regions tobeclassified as-
(i) within an areaof political geography (or not);
(i) ..highly seismic or aseismic (or neither);
(iii)  continental or oceanic.
These "classifiers" are illustrated in a further set of 7 world

maps.

(e) Recommendations to be considered for any new standard of the
F-E Code.

We first briefly describe the current definition of the F-E Code and
then describe in detail the three "classifiers" we have used.

2. DESCRIPTION OF THE F-E CODE

Flinn and Engdahl's regionalisation of the earth is based on a grid
system using integral values of latitude and longitude. Each degree squareon the
surface of the earth has two numbers, the first being the geographical region
number and the second the seismic region number. Each number has a
corresponding name. The world is divided into 50 seismic regions which closely
follow those published in 1954 by Gutenberg and Richter (5). Each of these larger
seismic regions is divided into two or more smaller geographical regions of which
there are currently 728. All these regions cover one or more degree squares, tend
to beirregular in shape with each seismic region being a mosaic of geographical
regions, and the seismic regions forming a coarser mosaic covering the whole
earth.

Each seismic and geographical region has a name which is defined in
the F-E Code up to a maximum of 32 characters. This limit on the number of
characters means that a few of the region names must be drastically
abbreviated. One of the improvements we have madeisto extend thislimit to 40
characters. As a result there are only six names containing abbreviations in a
total of 778. There are four regions containing NZ for New Zealand, the other
two being NE for Northeast; the standard abbreviations of USSR and SSR not
being counted. We have, we hope, included all the changes rnade to region names
published by the NEIC (3), (#). In some cases we have extended the name in order
to further lessen confusion about the region (for example, Gulf of St Lawrence
and St Lawrence Island, and Northern Eurasia). We take full responsibility for any
other changes (for example, Gulf of Siam instead of Thailand, and Off instead of
Near coast of Pakistan), errors, or discrepancies!

R conversion to upper and lower case letters has also been made on
the geographical region name - the original F-E Code had all upper case. Table |
reproduces the FEH figures?2 and 3 of the 1974 paper with the inclusion of the
"classifiers" discussed below but in the combined form as published in the ISC
Regional Catalogue of Earthquakes(6). Table 2 presents the information from
FEH's figures 4 to 7 in a different form by providing the geographical region
names at each degree of latitude with all four quadrantsof the earth on a page.




In FE's 1965 paper the regions were defined by a series of maps.
These maps are reasonable for looking up a seismic region number but problems
have been experienced looking up a geographical region number because the
display did not include the coastlines which give the familiarity expected of such
maps. We have provided a series of overlapping maps 1 to 13 covering the whole
earth with the coastlines added. Map 1 shows the coarser seismic regions while
maps 2 to 13 show the fine detail of the geographical regions as well as the
enclosing seismic region. These maps have been drawn by a computer and
demonstrate the current definition of the F-E Code. If changesare madetothe
F-E Code then new maps are easily drawn. Also any errorsin the original hand-
drawn maps are immediately remedied (for example, the definition of North-
western and Southwestern Afghanistan). Maps 14 to 20 illustrate the use of the
three "classifiers” discussed below.

But first we shall look at some of the problems which have arisen
over thelast 20 yearsusing the F-E Code.

21 Some problems with the F-E Code

There is no doubt about the effectiveness of the F-E Code. Its
universal acceptance by all major agencies and other seismologists is proof
enough. But 20 yearson, with use, and with improving earthquake hypocentres it
is obvious a few of the FE regions are at best ill-defined, and at worst wrong.
There also appears to be a bias towards a better definition of regions in the
Northern hemisphere compared to the Southern. It isalso noticeable that North
America has more regions than the USSR and China. In seismological terms,
these biases probably have little significance but from a political point of view
perhaps more thought could have been put into the original definition.

It is probably unfortunate that agencies, particularly the NEIC,
decided not to allow changes to the definition of theregions. FE in their original
paper (1) suggested an adequate system for adding or dividing regions. Most of
the problems we experienced in specifying our "classifiers", particularly
seismicity, stem from regions being ill-defined. The most common problem is of
regions being "oversize" and having more than one classification within them.
Some regions are too small and should be included in a neighbouring region. A
"classic" problem area is the North Atlantic Ridge north of the Azores Islands
and South of Iceland which isincluded in the North Atlantic Ocean but obviously
is a separate region. Another problem region isthe South Georgia Rise which is
aseismic, the seismicity being ten degrees to the southeast in the Southwestern
Atlantic Ocean. Apparently FE thought that this region was highly seismic so a
difficult decision hasto be made on itsclassification.

Another criticism of the F-E Code isthat it issometimes not obvious
that neighbouring regions are next to each other. This problem stems primarily
from the definition of the seismic regions which is based on Gutenberg and
Richter's work (5) and appearsto defy solution.

We have listed some of the geographical regions which we feel are
obvious candidates for change in appendix A.




3. DEFINITION OF THE CLASSIFIERS

The classification of any particular property of a region depends on
its defined position on the surface of the earth. FE chose their region boundaries
to follow established tectonic, geographical, and political divisions within the
constraint of using integral lines of latitude and longitude. (We shall not repeat
here FEs detailed work in deciding on borders, seismic areas, and other matters
but refer readerstotheoriginal papers(1), (2).) The size of ageographical region
(and to some extent a seismic region) tends to be a compromise between these
tectonic, geographical, and political divisions. Seismic (tectonic) regions tend to
be small in area while aseismic regionstend tobe large. Land areas tend to have
smaller geographical regions than those in oceanic areas. Southern hemisphere
regions seem to be less precise in definition than Northern ones. Some regions,
both on land and sea, are too large to be described as having only one particular
property (for example, Northeastern China and its border with Eastern USSR has
significant seismicity in the south and nonein the north) and it would have helped
this work to have been able to subdivide regions. Certain regions can be joined up
as has already happened to one geographical region - West of Tonga Islands has
been included in Fiji Islands region.

The regions in the F-E Code have implicit position and seismicity. A
political geography classification is inherent in the definition of a region,
particularly a geographical region. For example, we have chosen regions within
the USSR, Eastern Europe and China as different from regionsin the rest of the
world. The seismicity (or aseismicity) of an area was taken by FE as the major
factor in their definition of a region and the seismicity classification is probably
of most importance. The geographical position of a region can give an oceanic or
continental classification which we have provided but perhapsa few regionsare
ill-defined enough to bring this particular "classifier" into question. We have also
considered areas of high and low Q as a fourth classification but we felt that
much more research isrequired to makethisfeasible.

We now come to look at the first three "classifiers" we have chosen
to associate with each region and the uses we have made of the information.

3.1 Political geography classifier

Each region, particularly those regionsin the land areas of theearth,
has an implied political geography classification. In present global terms, the
world splits broadly into three categories which can be roughly classified as
"Western Bloc", " Eastern Bloc" and "Third World". If a nuclear test ban treaty is
signed, seismic events occurring in the "Eastern Bloc" will be of interest tothe
"Western Bloc". We have chosen to mark FE regionsin the USSR, Eastern Europe
and China with an asterisk (¥); all other regions are left blank. In GEDESS (7)
(which is a series of Earthquake Data Listing computer programs) events
occurring within the USSR, Eastern Europe and China are underlined with
asterisks so highlighting the particular seismic disturbance. It isinteresting to
note that this "classifier" pre-dates (1962) the introduction of the F-E Code into
GEDESS with events for underlining being chosen by a method which is unknown
to the present authors. The political geography "classifier" issimple in terms of
the F-E Code and can be applied in any chosen way. Map 20 illustrates our use of
this" classifier".




3.2 Seismicity/aseismicity classifier

The seismicity of a region was the largest influence on FE when they
were defining their regionalisation system. The method they used to choose the
size of a region is not clear but regions of high seismicity tend to be small in
area and aseismic regionstend to be large. Using their regionalisation framework
we classified regions as highly seismic (S), aseismic (A), or neither (ablank) by a
combination of computation and allocation. From a database of over 100 000
earthquakes reported by NEIC over a period of 20 years (1964-1983) we made a
table of regions with the number of earthquakes reported. We applied various
magnitude thresholds and displayed the table in decreasing order of the number
of earthquakes per region. The majority of regions (about 90%) are clearly
defined as seismic or aseismic (or neither). Some very small regions may not
have any earthquakes but are clearly in a seismic area (for example, Buru, and
Cebu in the Philippine Islands). All the regions defining the deep Oceans are
classed as aseismic (A) though thereissignificant seismicity occurring in most of
them. However, it isto a residue of regions (about 10%) that mainly appear in
the middle of the table that some sort of allocation has to be made.

The next step we made was to refine the computation of the number
of earthquakes per region. It is relatively easy to compute the area of each FE
region either in degree blocks, or, better still, in squarekilometres (8). Knowing
the number of earthquakesin a particular region some ideaof the seismicity can
be estimated in terms of earthquakes per unit area. This method overcomes the
problem of regions of different sizes having the same number of earthquakes, a
large area is classed as aseismic and a small one as seismic. However, again
thereisa residue to which some sort of allocation has to be made.

A further check we have made istocompare our classification of the
seismicity of the FE regions with an Atlas of Seismic Activity (9). The one we
have used was published by the Institute of Geological Sciences (IGS) (now the
British Geological Survey (BGS)) but the data isonly to 1968. However, it gives
us a reasonable check on the allocation of this "classifier" tothe majority of the
seismic areas.

For this particular "classifier” we identified two requirements which
in some ways conflict. The first requirement is to reproduce the "standard"
seismicity map, for example, indicating the Pacific Ocean's "ring of fire*. This
map, based on data, is required for the study of seismic signal detection and the
threshold and magnitude studies of seismic array stations(10). The second
requirement is to indicate to a seismologist (who might be using GEDESS (7))
whether the seismic disturbance under study occurred in, say, an aseismic region.

This "classifier” may not meet with the approval of observational
seismologists (particularly those in the Eastern United States!) for an individual
region but we feel that on a macroseismic scale we have, on the whole in a global
sense, made reasonable allocations of this "classifier" to the F-E regions. Maps
14 to 17 illustrate the seismicity and aseismicity of theearth. Notethat map 15
Is not the negative of map 16 but map 14 is, as there are areas of the earth we
have classed as "medium"™ seismicity; the "classifier” has been left blank. It
should be noted that the blank "classifier™ also serves asadon't know* option.




3.3 Continental/oceanic classifier

This particular classification was considered only indirectly by FE in
terms of tectonic boundaries so its definition for each region in termsof oceanic
(O) or continental (C) structure isconsequently more open to question. The main
standard we use in judging whether an individual region is continental or oceanic
isits position in relation to the continental shelf. However, in some instances,
this is not a clear cut decision. Difficulties occur in regions of high tectonic
activity (for example, off the Oregon-Washington coastline), wherethe structure
isvery complex (for example, in the Caribbean), where old oceans have closed up
(Mediterranean) or new seas have opened (Red Sea) or where region boundaries
areill-defined in termsof thecontinental shelf (for example, off Argentina).

The main purpose of this "classifier" is to provide a measure of the
fraction of a path from an earthquake to a seismic recording station that is
oceanic (or continental) for surface wave studies. In interpreting and under-
standing surface wave data from earthquakes recorded on long period or broad-
band instruments, a seismologist needs to know whether the wave has travelled
by an all oceanic path, an all continental path, or, more usually a mixture of
both. A simple program called PATH (appendix B) (which is now part of the
GEDESS (7) suite of programs) takes the positions of the station and the
earthquake and divides the path into a further 99 equally spaced positions. The
latitude and longitude of the mid-point between each of these points is
calculated assuming a great circle path and its oceanic (or continental)
"classifiert noted. Simple addition produces the percentage of the path that is
oceanic (or continental). Because of, and perhaps in spite of, the F-E Code we
believe these percentages to be accurate to a few per cent, particularly for long
distances.

As the position of continental shelves was not a major factor in the
original definition of the F-E Code this "classifier" may be open to dispute but
again we feel that the classification is reasonable in global terms. As a by-
product of this work two interesting maps, maps 18 and 19, have been produced
showing the continents and the oceans. In this case, one map is the negative of
the other one.

3.4 The Q classifier

A fourth "classifier" we considered for each region is whether it is of
High Q (H), Low Q (L), or Average Q (a blank). Wedid not attempt thisextremely
difficult classification due to the paucity of world-wide data. It is also
questionable whether the F-E Code is asuitable regionalisation system for such a
study.

4, DISCUSSION AND RECOMMENDATIONS

This report enhances the work of Flinn and Engdahl (and Hill) on
geographical and seismic regionalisation of theearth and extends the information
given in the F-E Code by providing three "classifiers" associated with each
region. For the first time the F-E Code is published with maps showing not only
the defined regions but also the coastlines, and with thelisting of the regions
improved by political geography, seismicity or aseismicity, and oceanic or
continental "classifiers". We believe that even though we have conflicting
requirements and have problems rationalising the aims of the F-E Code with our




"classifiers”, overall the results of this work are generally good. The improve-
ments we have made in the use of upper and lower case characters, using
computer generated maps to enable us to include coastlines with the region
definitions, and in providing compact programs point to a recognised and well-
used system. The fact that this work has been carried out over a number of years
indicates the usefulness of the regionalisation originally proposed by Drs Flinn
and Engdahl.

The current proposal by the Commission on Practice of IASPEI to
rationalise and redefine the F-E Code is further evidence of the need of the
seismological community for a standard regionalisation of the earth. It isalso
the reason why we have not pursued our own recommendations concerning the
changing of region boundaries. But we hope that this work will be accepted asan
updated standard till the publication of any revised F-E Code.

We would recommend that the new standard of the F-E Code should
contain the following:-

(a) Full tablesof regions at each interval of latitude.
(b) Coastlines on the maps defining the regions.

(c) Appropriate "classifiers" associated with each region and each
region defined to embody only one particular classification.

(d) A method of regionalisation which allows the easy division or
combination of regions.

_ ~ We hope that this report brings together in one volume all that
seismologists need to know about the current F-E Code.
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6. DESCRIPTION OF APPENDICES, MAPS AND TABLES

APPENDIX A  Description of some of the geographical regions which pre-

sented problems in defining the seismicity/aseismicity
"classifier".

APPENDIX B  Listing of the FORTRAN program called PATH which computes
the percentage of a path from a seismic recording stationtoan
earthquake that isoceanic (or continental).




APPENDIX C

APPENDIX D
Map 1

Maps 2-13

Map 2
Map 3
Map 4
Map 5
Map 6
Map 7
Map 8
Map 9
Map 10
Map 11
Map 12
Map 13
Maps 14-20

Map 14
Map 15

Map 16
Map 17
Map 18
Map 19
Map 20

Personal communication describing the method of computing
theareaof adegree squareat a particular latitude.

Special charactersasused on maps 2 to 13.

Seismic regions plotted on a repeating cylindrical projection of
the earth centred on longitude 40°E.

Geographical regions plotted on a series of two overlapping
cylindrical plots, one for north of the Equator and theother for
south of the Equator, centred at selected longitudes and
covering the whole earth.

North of the Equator centred on longitude 145°w,

South of the Equator centred on longitude 145°W.

North of the Equator centred on longitude 85°W.

South of the Equator centred on longitude 85°W,

North of the Equator centred on longitude 25°w.

South of the Equator centred on longitude 25°W.

North of the Equator centred on longitude 25°E.

South of the Equator centred on longitude 25°E.

North of the Equator centred on longitude 35°E

South of the Equator centred on longitude 85°E.

North of the Equator centred on longitude 145°E,

South of the Equator centred on longitude 145°E.

The "classifiers" plotted on standard cylindrical maps of the
earth centred on various longitudes.

Seismicity plot centred on longitude 180°E.

Aseismicity plot centred on longitude 180°E. (This map isthe
negative of map 14.)

High seismicity plot centred on longitude 180°E.
Medium seismicity plot centred on longitude 180°E.
Continental areas plot centred on longitude 0°E.
Oceanic areas plot centred on longitude 0°E.

Political geography plot centred on longitude 90°E showing the
USSR, Eastern Europe and China.
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TABLE |

TABLE 2

Seismic region names with geographical region identification
and "classifiers". This table is printed and also listed on the
microfiche insert.

Geographical region names for all four quadrants of the earth at
each degree of latitude. Each degree appears as an "eye-
readable” number with the table across two pages up to 55
degrees and one page up-to 90 degrees. This table is listed only
on the microfiche insert.
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APFENDIX A

Geographical regions which presented problems in defining

the seismicity/aseismicity " classifier" described in this report.

403
384
402

152
156

421
417
415
559
55¢8
554

658
657

396

North Atlantic Ridge
West of Gibraltar
North Atlantic Ocean

The extension of the North Atlantic Ridge from north
of the Azores Islands to south of Iceland should

be classed as a separate region. (This region got
"forgotten'" by FE in their original definition!)
The area West of Gibraltar could be extended to the
Azores Islands and would be classed as a region of
medium seismicity.

South Georgia Rise
Southwestern Atlantic Ocean

We have assumed that FE meant the South Georgia Rise
to be a tectonic area with high seismicity. In fact,

the tectonic area linking the South Sandwich Islands
to the South Atlantic Ridge is southeast of the South
Georgia Rise in the Southwestern Atlantic Ocean.

We have left the seismicity "classifier™ blank.

Carlsberg Ridge
Arabian Sea

Eastern Gulf of Aden
Western Gulf of Aden
Ethopia

Rad Sea

This area of complex seismicity is the prime example
of 20 years' "hindsight”. The seismicity of the Carlsberg

Ridge extends into the Gulf of Aden. The seismicity

of the Rad Sea and the Western Gulf of Aden is continuous

through the eastern part of Ethiopia. The "missing

link™ through Ethiopia could be classed as a separate
region.

Northeastern China
Eastern USSR-Northeastern China border region

This region of Northeastern China and its border

is a good example of an oversize region. Both regions
contain significant seismicity in the south and could
be subdivided.

Algeria

Another example of a large region which could be
subdivided with significant seismicity in the north
of the area.

12




17 South of Alaska
12 Alaska Peninsula

The northern boundary of the South of Alaska region

could be moved south to place the seismicity in the
Alaska Peninsula.

618 Kiribati (Gilbert Islands) region
339 Uzbek SSR

176 North of Nav Zealand

165 North of Macquarie Island

Examples of fairly large regions with most of the
seismicity in the region at one spot. Defining the
seismic area as a separate region within a region
would give the seismicity " classifier™ more meaning.

435 Southeast Indian Rise
437 South of Australia

These two oversize regions with seismicity approximately
through the middle caused us the biggest problem
in defining our seismicity "classifier™ for this area.

427 Mascarene Islands region
429 Mid-Indian Rise

I f the Mascarene Islands region was reduced in size
the seismicity would come into the Mid-Indian Rise
where it really belongs.

695 West of Galapagos |slands
693 East Central Pacific Ocean

The West of Galapagos Islands region could be extended
westwards to include the seismicity occurring in the
East Central Pacific Ocean.

428 Atlantic-Indian Rise
686 West Chile Rise
Both these regions are ill-defined in terms of follow-

ing the seismicity of the regions.

255 Cebu, Philippine |slands
271 Buru

27 Near Coast of Washington
31 Near Coast of Oregon

These are examples of very small regions with no
significant earthquakes in highly seismic areas.

13




APPENDIX B

Listing of the FORTRAN Program used to compute the percentage of
Oceanic (or Continental) Path between a seismic recording station and an
earthquake.

SUBROUTINE PATHCSLAT,SLDNsELAT,ELON,OPER,CPER,DTOR)
CHARACTER#1 COUE,D,BLANK
DATA 0/90%7,BLANK/® 1/
OPER=0.
C
COMPUTE AZIMUTH AND OIST ANCE
c
SAZ=0.
CAl=1.
SLA=SLATADTCR
SLO=SLON&DTOR
ELA=ELAT#DTOR
ELD=ELON*DTOR
SLAC=COSCSLA)
SLAS=SINCSLA)
SLOC=COSCSLO)
SLOS=SINCSLO)
ELAC=COSCELA)
ELAS=SINCELA)
ELOC=COS(ELO)
ELOS=SINCELD)
AE=ELACKELOC
BE=ELACKELOS
CE=ELAS
AS=SLAC#SLOC
$=SLAC&SLOS
SLAS
DS=SLOS
ES=-SLOC
6S=SLASHSLOC
=SLASSLOS
-SLAC
COIST=AE&AS+BEXBS+CEXCS
SOIST=SQRTC1.-CDISTHCDIST)
TF(SDIST.EQ.0.35D TO 10
CSDIST=1./5DIST
SAZ=- (PE#DSIBEAES)SCSOIST
CaAd=- (RE#GS+BE¥HS+CEXSKISCSDIST
X 10 (BTSD=ATAN2(SDIST,COIST)
C
CUT DISTANCE INTO 100 AND LOOKUP PERCENTAGE OCEANIC CODE
c
PCOIST=DIST/100.
DO 100 K=1,100
DIST=(FLOATCK)-0.5)%PCOIST
COIST=COSCDIST)
SDIST=SINCDIST)
C=CDISTHCS-SDISTHCAZASK
$=SART(1.-C%C)
ALAT=ATAN2(C, S)/DTOR
C=COTST#SK+SDISTHCAZACS
$=SDIST#SAL
ALON=ATAN2(S,~C)/DTOR+SLON
IFCABSCALON)GT.180.)ALON=ALON=-SIGNC360.yALON)
CALL LCOKUPCALAT¢BLANKyALONsBLANKoIGREGSISREGe0s0)
CALL REGAINCIGREG,0s3,CODE,1)
TFCCODE.EQ.D)OPER=OPER+1.
100 CONTINUE

C
CONTINENTAL PERCENTAGE
C
CPER=100.-0OPER
RETURN
END

14




APPENDIX C

Formul a to compute the area of a one degree square at

latitude 8
Let the area of a 1°
the corners of the cell are at

{0°, ¢°} , (0°, (4b+1)°}
{1°, ¢°1 , (1°, (p+1)°}

o ( Then the area 8A' of a 1° cell that is bounded by latitude
8” and (8+1) is

cell at the equator be 6A where

(8in (0+1)° - sin e°) SA

SA' =
sin 1°
eg, if 8 =0° SA' = SA
- o
if 6 = 89° SA' = 1 -sin 89 _ .0002 2/175
sin 1° .0175

= 0.0114368A
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APPEND X D

Single Character Codes for Geographic Regi ons

As Wsed on the Maps 2-13

WEST regi on nane

California-Arizona border region
Bel i ze
Near west coast of Col onbi a

Eastern M ssouri

Texas Qul f coast
Hebgen Lake region

New Jer sey

St Law ence Island region
Lake Maracai bo

Near coast of QO egon
Pananma- Costa R ca border region
Panana- Col onbi a border region

Tri ni dad

Virgin Islands
Near coast of Washi ngton
Cape drardeau, Mssouri, region

M ssouri - Kansas border region
Arkansas- Ckl ahona bor der regi on
Loui si ana- Texas border region
Central Chile

Texas- Mexi co bor der regi on
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392
295
255

343

711

250
257

254

276

271

586
311

243
320

EAST regi on nane
Q eece- Al bani a border region

Bur na- Bangl adesh border regi on
Cebu, Philippine | sl ands

Turkey-1ran border region
Sout hwest er n Kashm r

M ndor o, Philippine Islands
Negr os, Philippine Islands

Panay, Philippine Islands

Sunda Strait

Buru

Swazi | and
Sikkim

Tai wan regi on
Kirghiz-Xinjiang border region
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TABLE 1

Seism c Regi on Names wi th Geographi cal Regi on Identification
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ALASKA = ALEUTI AN ARC

Central Al aska

Sout hern Al aska

Bering Sea

Komandor sky | sl ands regi on
Near |slands, Al eutian |Islands
Rat |slands, Al eutian |Islands
Andr eanof |slands, Al eutian |Islands
Pribilof 1slands

Fox |slands, Al eutian |Islands
Uni mak | sl and region

Bristol Bay

Al aska Peni nsul a

Kodi ak | sl and regi on

Kenai Peni nsul a, Al aska

@l f of Al aska

Al eutian I sl ands region

Sout h of Al aska

EASTERN ALASKA TO VANCOUVER | SLAND

Sout hern Yukon Territory, Canada
Sout heast ern Al aska

O f coast of southeastern Al aska
West of Vancouver | sl and

Queen Charlotte Islands region
British Col unbi a

Al berta Provi nce, Canada
Vancouver |sland region

Cf coast of Washi ngton

Near coast of Washi ngton
Washi ngt on- Or egon border region
Washi ngton State

CALI FORNI A = NEVADA REG ON

O f coast of Oregon

Near coast of Oregon

Oregon

West ern | daho

Of coast of northern California
Near coast of northern California
Northern California

Nevada

Of coast of California

Central California

Cal i for ni a- Nevada border regi on
Sout her n Nevada

Western Ari zona

Sout hern California
California-Arizona border region
Cal i f or ni a- Mexi co border region
Western Arizona- Mexi co border region
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BAJA CALI FORNI A AND GULF OF CALI FORNI A

O f west coast of Baja California
Baja California

Qlf of California

Nor t hwest ern Mexi co

Of coast of central Mxico

Near coast of central Mexico

MEXI CO = GUATEMALA AREA

Revilla G gedo | sl ands region
Of coast of Jalisco, Mexico
Near coast of Jalisco, Mexico
Near coast of M choacan, Mexico
M choacan, Mexi co

Near coast of Querrero, Mexico
Querrero, MeXico

Gaxaca, Mexico

Chi apas, Mexico

Mexi co- Guat enmal a border region
Of coast of Mexico

O f coast of M choacan, Mexico
Of coast of Querrero, Mexico
Near coast of QCaxaca, Mexico
Of coast of Caxaca, Mexico

O f coast of Chiapas, Mexico
Near coast of Chiapas, Mexico
CQuat emal a

Near coast of Quatenal a

CENTRAL AMERI CA

Hondur as

El Sal vador

Near coast of N caragua

Ni car agua

Of coast of Central Anerica
Of coast of Costa R ca
Costa Rica

Nort h of Pananm

Panama- Costa R ca border region
Panama

Panama- Col onbi a border region
Sout h of Panama

CARI BBEAN LOCP

Yucat an Peni nsul a

Cuba regi on

Jamai ca regi on

Hai ti region

Dom ni can Republic region
Mona Passage

Puerto Rico region

Virgin I slands

Leeward | sl ands

Bel i ze

Cari bbean Sea

Wndward | sl ands

Near north coast of Col onbia
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Near coast of Venezuel a
Tri ni dad

Nor t her n Col onbi a

Lake Maracai bo
Venezuel a

ANDEAN SOUTH AMERI CA

Near west coast of Col onbia
Col onbi a

O f coast of Ecuador

Near coast of Ecuador

Col onbi a- Ecuador border regi on
Ecuador

O f coast of northern Peru
Near coast of northern Peru
Per u- Ecuador border region
Nort hern Peru

Peru-Brazil border region
West ern Brazi

O f coast of Peru

Near coast of Peru

Peru

Sout hern Peru

Per u- Bol i vi a border region
Nort hern Bolivia

Bol i vi a

G f coast of northern Chile
Near coast of northern Chile
Northern Chil e

Chi | e-Bol i vi a border region
Sout hern Bolivia

Par aguay

Chi |l e- Argenti na border region
Juj uy Province, Argentina
Salta Province, Argentina
Cat amar ca Provi nce, Argentina
Tucuman Province, Argentina
Santiago del Estero Province, Argentina
Nort heastern Argenti na

Of coast of central Chile
Near coast of central Chile
Central Chile

San Juan Province, Argentina
La Rioja Province, Argentina
Mendoza Provi nce, Argentina
San Luis Province, Argentina
Cor doba Province, Argentina
Ur uguay

EXTREME SOUTH AMERI CA
Of coast of southern Chile
Near coast of southern Chile

Sout hern Chi |l e- Argenti na border region
Argentina
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SQUTHERN ANTI LLES

Tierra del Fuego

Fal kl and | sl ands regi on

Dr ake Passage

Scotia Sea

Sout h Georgia Island region
Sout h Ceorgia Ri se

Sout h Sandw ch | sl ands regi on
Sout h Shetl and I sl ands
Palmer Peni nsul a

Sout hwestern Atl antic Ccean
Weddell Sea

NEW ZEALAND REG ON

Of west coast of North Island, N z.
North I sl and, New Zeal and

Of east coast of North Island, N Z
Of west coast of South Island, N z
Sout h | sl and, New Zeal and

Cook Strait, New Zeal and

Of east coast of South Island, N z.
North of Macquarie Island

Auckl and | sl ands regi on

Macquari e |sl and region

Sout h of New Zeal and

KERVADEC - TONGA - SAMOA AREA

Sanva | sl ands regi on
Sanva | sl ands

South of Fiji Islands
REG ON NOT I N USE
Tonga | sl ands

Tonga | sl ands regi on
Sout h of Tonga I sl ands
North of New Zeal and
Ker madec | sl ands region
Ker madec | sl ands

Sout h of Kernmadec | sl ands

FIJI 1 SLANDS AREA

North of Fiji Islands
Fiji Islands region
Fiji Islands

VANUATU (NEW HEBRIDES) ISLANDS

Santa Cruz |slands region

Santa Cruz I sl ands

Vanuat u (New Hebri des) Islands region
Vanuat u ( New Hebri des) I sl ands

New Cal edoni a

Loyal ty | sl ands

Loyal ty Islands region
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Bl SMARCK AND SCLOMON | SLANDS

New | rel and regi on

Nort h of Sol onon I sl ands

New Britain region

Sol onon | sl ands

D Entrecast eaux | sl ands regi on
Sol onon | sl ands regi on

NEW GUI NEA

Vst Irian region

Near north coast of Wst Irian

Papua New Qui nea regi on

Admralty Islands region

Near north coast of Papua New Gui nea
Veést Irian

Papua New QUi nea

Bi smar ck Sea

Aroe |slands region

Near south coast of West Irian

Near south coast of Papua New (Ui nea
East Papua New Gui nea region

Arafura Sea

CARCLI NE | SLANDS TO GUAM

Western Caroline | sl ands
Sout h of Mari ana | sl ands

GQUAM TO JAPAN

Sout h of Honshu, Japan
Boni n | sl ands regi on
Vol cano | sl ands region
West of Mariana | sl ands
Mari ana | sl ands region
Mari ana | sl ands

JAPAN = KURI LES - KAMCHATKA

Kanthat ka

Near east coast of Kanthat ka

O f east coast of Kanthatka
Nort hwest of Kurile Islands
Kurile Islands

Kurile |Islands region

Eastern Sea of Japan

Hokkai do, Japan, region

O f coast of Hokkai do, Japan
Near west coast of Honshu, Japan
Honshu, Japan

Near east coast of Honshu, Japan
O f east coast of Honshu, Japan
Near sout h coast of Honshu, Japan
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SOUTHWESTERN JAPAN AND RYUKYU | SLANDS

Sout h Kor ea

Sout her n Honshu, Japan

Near south coast of sout hern Honshu
East Chi na Sea

Kyushu, Japan

Shi koku, Japan

Sout heast of Shi koku, Japan
Ryukyu | sl ands

Ryukyu | sl ands regi on

East of Ryukyu Isl ands

Phi | i ppi ne Sea

TAI VAN

Near sout heastern coast of China
Tai wan regi on

Tai wan

Nor t heast of Tai wan

Sout hwest ern Ryukyu 1 sl ands

Sout heast of Tai wan

PHI LI PPl NES

Phi l'i ppi ne I sl ands regi on
Luzon, Philippine Islands
M ndoro, Philippine |Islands
Samar, Philippine |Islands
Pal awan, Phili ppine | sl ands
Sulu Sea

Panay, Philippine |Islands
Cebu, Philippine Islands
Leyte, Philippine |Islands
Negros, Philippine |Islands
Sangi he | sl ands

M ndanao, Phili ppine |Isl ands
East of Phili ppine Islands

KALI MANTAN - SULAVESI

Kalimantan ( Bor neo)
Cel ebes Sea

Tal aud | sl ands
Nort h of Hal mahera
M nahassa Peni nsul a
Mol ucca Passage

Hal maher a

Sul awesi (Cel ebes)
Mbl ucca Sea
Cer am Sea

Bur u

Ser am

SUNDA ARC

Sout hwest of Sumatera
Sout her n Sumatera
Java Sea

Sunda Strait
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277 S c Java

278 S c Bali Sea

279 S 0 Flores Sea

280 S 0 Banda Sea

281 S ¢ Taninbar |slands region

282 S 0 South of Java

283 S Cc Bali Island region

284 S 0o South of Bali Island

285 S ¢ Sunmbawa I sl and region

286 S C Flores |sland region

287 S ¢ Sunba Island region

288 so Savu Sea

289 s c Tinor

290 C Tinor Sea

291 S 0 South of Sunmbawa I sl and

292 S 0 South of Sumba Island

293 C South of Tinor

25 S ¢ BURVA AND SOUTHEAST ASI A

294 S ¢ Burma-India border region

295 C Burna-Bangl adesh border region
296 scC Bur ma

297 * s ¢ Burma-China border region

298 S ¢ South Burna

299 A C Southeast Asia

300 * C Hainan |sland

301 A C South China Sea

26 * s Cc INDA - TIBET - Sl CHUAN - YUNNAN
302 S cC Eastern Kashmr

303 S ¢ Kashmr-1India border region
304 * s c Kashmr-Tibet border region
305 * s c Tibet-India border region

306 * S C Ti bet

307 * s ¢ Sichuan Province, China

308 Cc Northern India

309 s ¢ Nepal -India border region

310 S C Nepal

311 s c Sikkim

312 s ¢ Bhutan

313 * s ¢ India-China border region

314 ¢ India

315 C Indi a-Bangl adesh border region
316 C Bangl adesh

317 scC Eastern I ndi a

318 * S C Yunnan Province, China

319 o Bay of Bengal

27 * s C¢ SOUTHERN XI NJI ANG TO GANSU
320 * s C Kirghiz-Xinjiang border regi on
321 * s ¢ Southern Xinjiang Provi nce, China
322 * C Gansu Province, China

323 * € Northern China

324 * S C Kashmir-Xinjiang bor der region
325 * s ¢ Q nghai Province, China
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28 C  ALMA- ATA TO LAKE BAI KAL

326 * C Central USSR

327 * Cc Lake Baykal region

328 * Cc East of Lake Baykal

329 * C East ern Kazakh SSR

330 * S C Alma-Ata region

331 * C Kazakh-Xinjiang border region
332 * s C Northern Xinjiang Provi nce, China
333 * ¢ USSR-Mngolia border region
334 * Cc Mngolia

29 * C VESTERN ASI A

335 * Ac Wal Muntains region

336 * € \Wstern Kazakh SSR

337 *SscC East ern Caucasus

338 * Cc Caspian Sea

339 * c Uzbek SSR

340 * C Turknmen SSR

341 * Cc Iran-USSR border region

342 * ¢  Turknen- Af ghani stan border region
343 S ¢ Turkey-Iran border region

344 * S C Nort hwest ern | ran- USSR border region
345 S cC Nort hwestern I ran

346 S C lran-lraq border region

347 S C Wstern lran

348 scC l ran

349 * C Northwestern Afghanistan

350 * C  Sout hwestern Afghanistan

351 A C Eastern Arabi an Peninsul a

352 AC Persian Qulf

353 S C Southern Iran

354 S ¢ \Western Paki stan

355 A0 Q@lf of Qman

356 s 0o Of coast of Pakistan

30 ¥ C MDDLE EAST - CR MEA - BALKANS
357 * Cc  Sout hwestern USSR

358 * C Romani a

359 * Cc Bulgaria

360 * o0 Black Sea

361 * ¢ (Oinea region

362 * C Western Caucasus

363 * C (Geece-Bulgaria border region
364 S C Geece

365 S ¢ Aegean Sea

366 S ¢ Turkey

367 * C Turkey-USSR border region

368 S ¢ Southern G eece

369 s ¢ Dodecanese | sl ands

370 sc QCete

371 0 Eastern Mediterranean Sea

372 ¢ Cyprus

373 C Dead Sea region

374 c Jordan - Syria region

375 Cc I raq
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WESTERN MEDI TERRANEAN AREA

Por t uga

Spai n

Pyr enees

Near sout h coast of France
Cor si ca

Central Italy

Adriatic Sea

Yugosl avi a

West of G braltar
Straits of Gbraltar

Bal eari c | sl ands

West ern Medit erranean Sea
Sar di ni a

Tyrrheni an Sea

Sout hern Italy

Al bani a

G eece- Al bani a border region
Madei ra | sl ands regi on
Canary | sl ands region

Mbr occo

Al geria

Tuni si a

Sicily

| oni an Sea

Medi t err anean Sea

Near coast of Libya

ATLANTI C OCEAN

North Atlantic Ccean

North Atlantic R dge
Azores | sl ands region
Azores | sl ands

Central Md-Atlantic R dge
North of Ascension |Island
Ascensi on | sl and region
South Atlantic Ccean

South Atlantic Ri dge
Tristan da Cunha regi on
Bouvet |sland region

Sout hwest of Africa

Sout heastern Atlantic Ccean

| NDI AN OCEAN

Eastern Qulf of Aden
Socotra region

Ar abi an Sea

Laccadi ve | sl ands regi on
Nort heastern Somal i Republic
North I ndian Ccean

Carl sbherg Ri dge

Mal di ve I'sl ands regi on
Laccadive Sea

Sri Lanka (Ceyl on)

Sout h I ndi an Ccean

Chagos Archi pel ago regi on
Mascar ene | sl ands regi on
Atlantic-Indian R se

M d- I ndi an Ri se
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430 0 South of Africa

431 0 Prince Edward Isl ands region
432 A O Cozet Islands region

433 A 0 Kerguelen | sl ands regi on

434 A O AnsterdamNaturaliste R dge
435 S 0 Southeast Indian Rise

436 A 0 Kerguel en- Gaussherg Ri se

437 O South of Australia

34 AC EASTERN NORTH AMERI CA

438 A C Saskat chewan Provi nce, Canada
439 AC Mani t oba Provi nce, Canada

440 A C Hudson Bay

441 AC Ontario Province, Canada

442 A C Hudson Strait region

443 A C Northern Quebec Province, Canada
444 AO Davis Strait

445 A C Labrador

446 AO East of Labrador

447 A C Southern Quebec Province, Canada
448 AC Gaspe Peni nsul a, Canada

449 A C Eastern Quebec Province, Canada
450 AC Anticosti |sland, Canada

451 AC New Br unsw ck

452 AC Nova Scoti a

453 AC Prince Edward | sl and, Canada
454 AC @Qlf of S. Lawence, Canada
455 AC Newf ound! and

456 (o] Mont ana

457 C East ern | daho

458 C Hebgen Lake region

459 C Yellowstone National Park, Wom ng
460 C Woning

461 AC Nort h Dakot a

462 A C South Dakota

463 AC Nebr aska

464 AC M nnesot a

465 AC | owa

466 AC Wsconsin

467 AC I1linois

468 A C Mchigan

469 A C Indiana

470 A C Southern Ontario Province, Canada
471 aAc Chio

472 AC New York State

473 AC Pennsyl vani a

474 A c Northern New Engl and

475 AC Mai ne

476 A Cc Southern New Engl and

477 AC @l f of Maine

478 c Ut ah

479 ¢ Colorado

480 AC Kansas

481 AC Ilowa-Mssouri border region

482 AC M ssouri - Kansas border region
483 AC Mssouri

484 AC M ssouri - Ar kansas border region
485 C Eastern M ssour

486 C New Madrid, Mssouri, region
487 ¢ Cape Grardeau, Mssouri, region
488 Cc Southern I'llinois

489 A ¢ Southern Indiana
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Kent ucky

Vest Virginia

Virginia

Chesapeake Bay region

New Jer sey

Eastern Ari zona

New Mexi co

Texas Panhandl e regi on

Vst Texas

Ckl ahoma

Central Texas

Ar kansas- Gkl ahonma bor der region
Ar kansas

Loui si ana- Texas border region
Loui si ana

M ssi ssi ppi

Tennessee

Al abana

Western Fl ori da

Ceorgi a

Fl ori da- Geor gi a border region
Sout h Carolina

North Carolina

Of east coast of United States
Fl ori da Peni nsul a

Bahama | sl ands

Eastern Arizona-Mexi co border region
Mexi co- New Mexi co border region
Texas- Mexi co border region

Sout hern Texas

Texas @Qul f coast

Chi huahua, Mexico

Nort hern Mexi co

Central Mexico

Jal i sco, Mexico

Veracruz State, Mexico

@l f of Mexico

@il f of Canmpeche

EASTERN SOUTH AMER CA

Br azi |

Guyana
Sur i nane
French Qui ana

NORTHWESTERN EURCPE

Eire

Uni t ed Ki ngdom
Nort h Sea

Sout her n Nor way
Sweden

Baltic Sea
France

Bay of Biscay
Net her | ands
Bel gi um
Denmar k

Ger many

Swi tzerl and
Northern Italy
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546 L, S C Austria

547 + C© Czechoslovakia

548 C Pol and

549 * C Hungary

37 C AFRCA

550 AC Nort hwest Africa

551 A C Southern Algeria

552 A C Libya

553 A C Arab Republic of Egypt

554 S 0 Red Sea

555 A C \Western Arabi an Peninsul a
556 AC Central Africa

557 A C Sudan

558 Cc Ethiopia

559 S o \Wstern Qulf of Aden

560 C Northwestern Sormali Republic
561 A0 Of south coast of northwest Africa
562 A C Caneroon

563 A C Equatorial CGuinea

564 AC Central African Republic
565 A C (Gabon

566 A C Congo Republic

567 C Zaire Republic

568 c Uganda

569 C Lake Victoria region

570 C Kenya

571 A C Southern Sormali Republic
572 C Lake Tanganyi ka regi on

573 c Tanzania

574 A 0 Northwest of Midagascar
575 A C Angola

576 Cc Zanbia

577 C Mal awi

578 AC Nanibia

579 c Bot swana

580 C Zi nbabwe

581 c Mzanbi que

582 0 Mozanbi que Channel

583 AC Madagascar

584 C Republic of South Africa
585 C Lesotho

586 C Swazil and

587 A0 Of coast of South Africa
38 A C AUSTRALIA

588 A O Northwest of Australia

589 A O \est of Australia

590 A C \Wstern Australia

591 AC Northern Territory, Australia
592 BAC South Australia

593 AC Qlf of Carpenteria

594 A C (Queen land, Australia

595 Ao Coral Sea

596 A 0 South of Sol onon Islands
597 A 0 New Cal edoni a regi on

598 A 0 Southwest of Australia

599 Ao Of south coast of Australia
600 A C Near south coast of Australia
601 AC New Sout h Wal es, Australia
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610
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Victoria, Australia

Near sout heast coast of Australia
Near east coast of Australia

East of Australia

Norfol k Island regi on

Nort hwest of New Zeal and

Bass Strait

Tasmani a regi on

Sout heast of Australia

PACI FI C BASI N

North Pacific Ocean
Hawai i an | sl ands regi on
Hawai i an | sl ands

Caroline | slands region
Marshal 1 | sl ands regi on
Eni wet ok Atol |l region

Bi kini Atoll region
Kiribati (G | bert |slands) region
Johnston | sl and regi on

Li ne I sl ands region

Pal nyra I sl and region
Christmas |sland regi on
Tuval u (Ellice | sl ands) region
Phoeni x | sl ands regi on
Tokel au | sl ands region
Nor t hern Cook I sl ands

Cook | sl ands region

Soci ety |slands region
Tubuai 1sl ands region

Mar quesas | sl ands regi on
Tuanot u Ar chi pel ago regi on
Sout h Paci fic Ccean

ARCTI C ZONE

Lononosov Ri dge

Arctic Qcean

Near north coast of G eenl and
Eastern G eenl and

I cel and regi on

| cel and

Jan Mayen | sl and region

G eenl and Sea

North of Sval bard

Nor wegi an Sea

Sval bard regi on

North of Franz Josef Land
Franz Josef Land

Nor t her n Nor way

Bar ents Sea

Novaya Zenl ya

Kara Sea

Near coast of western Siberia
North of Severnaya Zenl ya
Sever naya Zenl ya

Near coast of central Siberia
East of Severnaya Zenl ya
Laptev Sea
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EASTERN ASI A

East ern USSR

Eastern USSR N E Chi na border region
Nor t heast ern Chi na

Nort h Korea

Sea of Japan

Near east coast of eastern USSR
Sakhal in I sl and

Sea of Ckhot sk

East ern Chi na

Yel | ow Sea

Of coast of eastern Chi na

NE AS A NORTHERN ALASKA TO GREENLAND

Nort h of New Si berian | sl ands
New Si beri an | sl ands

East Si beri an Sea

Near north coast of eastern Siberia
Eastern Si beri a

Chukchi Sea

Bering Strait

S. Lawence |Island region

Beauf ort Sea

Al aska

Nort hern Yukon Territory, Canada
Queen Elizabeth Islands

Nort hwest Territories, Canada
West ern Greenl and

Baf fi n Bay

Baffin Island regi on

SQUTHEASTERN AND ANTARCTI C PACI FI C

Sout heast central Pacific Ccean
Easter Island Cordillera

Easter |sland region

West Chile R se

Juan Fernandez |sl ands regi on
East of North Island, New Zeal and
Chatham | sl ands regi on

Sout h of Chatham | s| ands

South Pacific Cordillera

Sout hern Paci fi ¢ Ccean

GALAPAGOS AREA

East central Pacific Ccean
Northern Easter Island Cordillera
Vest of (al apagos | sl ands

Gal apagos | sl ands regi on

Gal apagos | sl ands

Sout hwest of (al apagos | sl ands
Sout heast of (al apagos | sl ands
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MACQUARI E LOCP

Sout h of Tasmani a
Wst of Macquarie |sland
Bal | eny | sl ands regi on

ANDAMAN | SLANDS TO SUMATERA

Andaman | sl ands regi on

Ni cobar | sl ands region

G f west coast of northern Sumatera
Nort her n Sumatera

Mal ay Peni nsul a

@il f of Siam

BALUCHI STAN

Af ghani st an

Paki st an

Sout hwest ern Kashm r

| ndi a- Paki st an border region

H NDU KUSH AND PAM R

Central Kazakh SSR

Sout heast ern Uzbek SSR

Tajik SSR

Kirghiz SSR

Af ghani st an- USSR bor der regi on
H ndu Kush regi on
Tajik-Xinjiang border region
Nor t hwest ern Kashm r

NORTHERN EURAS| A

Fi nl and

Nor way- USSR bor der region
Fi nl and- USSR bor der regi on
Eur opean USSR

Vestern Siberia

Central Siberia

ANTARCTI CA
Victoria Land, Antarctica

Ross Sea
Antarctica
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