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Introduction 

Progress in l ong -pe r iod seismology has 
been cons iderab le in t h e pas t few years , ow­
ing to t he availability of digital da t a f rom 
well-calibrated wor ldwide i n s t r u m e n t s . T h e 
very long p e r i o d I n t e r n a t i o n a l D e p l o y m e n t 
of Acce le romete r s ( IDA) n e t w o r k [Agnew et 
al, 1976] has p r o v i d e d m a n y new m e a s u r e ­
m e n t s c o n c e r n i n g b o t h e a r t h s t r u c t u r e a n d 
seismic source s tudies a n d d e m o n s t r a t e d t he 
usefulness of sparse global digital ne tworks . 
T h e b r o a d b a n d Global Digital Se i smograph ic 
N e t w o r k (GDSN) n e t w o r k has given access to 
a la rge quan t i ty of da t a whose explo i ta t ion 
can be readily au toma t i zed . 

Bo th ne tworks have t he i r sho r t comings , 
however , now exp re s sed in t h e des i re of 
m a n y U.S. scientists to d e v e l o p a new global 
digital ne twork be t t e r a d a p t e d to p r e s e n t r e ­
q u i r e m e n t s of geophysical r e sea rch . I n t h e 
very long pe r iod d o m a i n (pe r iods f rom a b o u t 
100 s to 1 h o u r ) , t he I D A n e t w o r k only rec-
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Cover. Artist 's stylized r e p r e s e n t a t i o n of 
some highl ights of San Francisco, host to 
AGU's 1984 Fall Mee t ing . T imeless a n d 
pleas ing—with fine r e s t au r an t s , t e m p e r a t e 
D e c e m b e r cl imate, a n d t h e c h a r m s of Chi­
na town, Ghi ra rde l l i S q u a r e , F i she rman ' s 
Wharf , N o b Hill, a n d N o r t h Beach—San 
Francisco is an e legan t city a n d an ideal 
b a c k d r o p for A G U ' s scientific sessions. 
T h i s year 's m e e t i n g will be he ld D e c e m b e r 
3—7 at the Civic A u d i t o r i u m . H o u s i n g res­
ervat ion dead l i ne is O c t o b e r 3 1 . Mee t ing 
p re reg i s t r a t ion dead l i ne is N o v e m b e r 9. 
See Session S u m m a r y a n d H o u s i n g a n d 
Regis t ra t ion fo rms in this issue. (Cover de ­
s igned a n d d r a w n by D a e S u n g Kim.) 

o r d s t he vertical c o m p o n e n t of g r o u n d m o ­
t ion, m a k i n g i n fo rma t ion f rom hor izonta l ly 
exci ted m o d e s of t h e e a r t h unavai lable . I t 
also sa tura tes t he first Rayleigh wave t ra ins 
f rom the largest e a r t h q u a k e s , caus ing a loss 
of da t a o n d i rec t source stat ion p a t h s , r eg re t ­
table bo th for source a n d s t r u c t u r e s tudies . 
T h e G D S N n e t w o r k suffers f rom s o m e n o n -
linearity p r o b l e m s a n d , above all, t h e i nade ­
quacy of i n s t r u m e n t r e sponses for p r e s e n t 
needs of seismologists: T h e Seismic Resea rch 
Observa tor ies (SRO) n e t w o r k [Peterson and 

Fditnrial 

Orsini, 1976], which is t h e ma in cons t i tuen t of 
G D S N , was des igned mainly for d iscr imina­
t ion be tween e a r t h q u a k e s a n d nuc lea r exp lo ­
sions. 

I n t h e past few years , i m p r o v e m e n t s in 
technology, in E u r o p e in par t icu lar , have led 
to t h e des ign of easy to h a n d l e , robus t , well-
cal ibrated, t h r e e - c o m p o n e n t b r o a d b a n d seis­
m o m e t e r s , with buil t- in flexibility a n d mul t i ­
plicity of i n s t r u m e n t a l r e sponses a n d a l a rge 
d y n a m i c r a n g e [Wielandt and Streckeisen, 
1982]. P rogress has also b e e n m a d e in t he d e ­
sign of digital r e c o r d i n g systems with t h e ad­
ven t of mic roprocesso r t echno logy a n d the 
increased capacity of magne t i c r e c o r d e r s of 
low p o w e r c o n s u m p t i o n . I t t hus b e c a m e pos­
sible to e m b a r k o n the des ign of a new global 
l ong-pe r iod digital n e t w o r k tha t would com­
p l e m e n t t he exis t ing ones with i m p r o v e d ca­
pabilities a n d or iginal s tat ion locations. 

At t h e Ins t i tu t d e Phys ique d u Globe (IPG) 
in Paris , we felt well p r e p a r e d for this en te r ­
pr ise , given o u r l ong - t e rm expe r i ence in 
long-pe r iod seismology \Jobert and Roult, 
1976; Jobert et al, 1977], i n s t r u m e n t a t i o n , d ig­
ital r e c o r d i n g , a n d da t a process ing [Blum and 
Jobert, 1959; Blum and Gaulon, 1971] as well as 
o u r access to or ig inal sites t h r o u g h the nu ­
m e r o u s scientific coope ra t i on p r o g r a m s tha t 
F rance main ta ins wor ldwide . 
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A Change 
for Reviews 

AGU's review j o u r n a l , Reviews of Geo­
physics and Space Physics, b e g a n 20 years 
ago with t he title Reviews of Geophysics. In 
1970 the title was c h a n g e d to Reviews of 
Geophysics and Space Physics (RGSP). By 
A G U Counci l act ion in D e c e m b e r 1983, 
t he title will r eve r t to Reviews of Geophysics, 
effective 1985. 

Wi th t h e g r o w i n g n u m b e r of geophysics 
articles pub l i shed each year, review j o u r ­
nals have an ever m o r e i m p o r t a n t role to 
play, a n d they m u s t be cont inual ly reeval­
ua t ed to see if they m e e t the i r responsibi l ­
ity. In a c o m p a r i s o n of the types of p a p e r s 
pub l i shed in this j o u r n a l for t h e years 
1 9 7 9 - 1 9 8 2 , a n d in a c o m p a r i s o n of A G U 
m e m b e r s h i p acco rd ing to section, o n e 
sees t he resul ts given in t he table . 

T h i s suggests t ha t we have a n imba lance 
in t he types of p a p e r s pub l i shed . M o r e pa­
pe r s a re n e e d e d f rom m e m b e r s of t h e Hy­

dro logy , O c e a n Sciences, Tec tonophys ics , 
a n d some o t h e r sections while t he good 
flow of p a p e r s is kep t u p f rom the A t m o ­
spher ic Sciences, Planetology, SPR, a n d 
o t h e r sections. 

By al lowing the n a m e of t he j o u r n a l to 
rever t to Reviews of Geophysics, in ag ree ­
m e n t with the n a m e of o u r U n i o n , we re­
move any shadow of a d o u b t tha t all types 
of articles a r e we lcomed a n d n e e d e d by 
this review j o u r n a l . W e h o p e tha t m e m ­
bers in those sections of A G U which were 
u n d e r r e p r e s e n t e d will be f u r t h e r encou r ­
aged to submi t reviews. 

I t takes m o r e t h a n a n a m e c h a n g e to 
c h a n g e the n a t u r e of a j o u r n a l , a n d we 
h o p e t h e r e a d e r s h i p will app rec i a t e t he ef­
fort tha t t he edi tor ia l staff is now m a k i n g 
to p r o m o t e t imely a n d c o m p r e h e n s i v e re­
views across t he full r a n g e of o u r in ter­
ests. 

J . R. He i r t z le r 
Editor, Reviews of Geophysics 

and Space Physics 
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GEOSCOPE Project: 
Specifications 

After a pe r iod of e x p e r i m e n t a t i o n with the 
Wie land t se i smomete r s in o u r Sa in t -Sauveur 
Observa to ry in t he c e n t e r of F rance [Roult, 
1982], this project c a m e to life in 1981 as a 

j o in t effort of the I P G in Paris a n d Stras­
b o u r g , sponso red by I N A G (Inst i tut Nat iona l 
d 'As t ronomie et d e Geophys ique ) . It was first 
m e a n t to be a t h r e e - c o m p o n e n t very long pe­
r iod (VLP) ne twork to fill gaps in the geo­
graphica l d i s t r ibu t ion a n d r e m e d y the lack of 
hor izonta ls of the I D A ne twork . For p u r p o s e 
of compar i son , an I D A i n s t r u m e n t was r u n in 
paral lel with t he Wie l and t vertical se i smome­
ter at Sa in t -Sauveur for a pe r iod of 1 year 
s ta r t ing in Oc tobe r 1981 . T h e compara t i ve 
s tudy of p e r f o r m a n c e s a n d especially of noise 
h a d shown tha t similar noise levels a r e to be 
expec ted f rom bo th i n s t r u m e n t s with t he ad­
van tage of wider d y n a m i c r a n g e for t he Wie­
l and t se i smomete r [Romanowicz and Agnew, 
1984]. 

It soon a p p e a r e d , u n d e r t he p r e s s u r e of 
new d e v e l o p m e n t s in the field of digital seis­
mology, tha t t he po ten t ia l of the i n s t r u m e n t s 
was no t be ing used at its best, a n d tha t with 
little addi t iona l effort t he b r o a d b a n d (BRB) 
o u t p u t i n h e r e n t to t h e se i smomete r s could 
also be r e c o r d e d to satisfy the n e e d s of re­
search in the pe r iod r a n g e 1-100 s. If t h r e e -
c o m p o n e n t V L P c h a n n e l s p rov ide basic da t a 
for large e a r t h q u a k e invest igat ions a n d for 
t he s tudy of large-scale processes in e a r t h 
physics, the BRB o u t p u t s a r e of f u n d a m e n t a l 
i m p o r t a n c e in ob ta in ing finer details b o t h in 
source a n d in s t r u c t u r e s tudies . T h e y o p e n 
the field of body wave a n d surface wave seis­
mology, al lowing us to apply mos t of wave­
fo rm m o d e l i n g t echn iques to t he r e c o r d s to 
be p rov ided by the ne twork . F u r t h e r m o r e , 
t he r e c o r d i n g of t he B R B channe l s will be 
i m p o r t a n t for par t i c ipa t ion in t h e collection 
of reg ional da t a in connec t ion with m o r e lo­
cal ne tworks . 

T h e Wie landt -S t recke isen se i smomete r s can 
p rov ide signals u p to 5 Hz . T h e B R B o u t p u t 
is, for example , r e c o r d e d at 20 samples p e r 
second in t he G r a e f e n b e r g a r ray [Harjes and 
Seidl, 1978]. T h e r e is, however , a s t r ingen t 
cons t ra in t for the G E O S C O P E project : Most 
r e m o t e stat ions shou ld have r e c o r d i n g facili­
ties with an a u t o n o m y of at least 1 week. O u r 
ph i losophy is to use well-tested t echnology 
tha t has p r o v e d h igh p e r f o r m a n c e in r e m o t e 
sites. Owing to the s to rage capacity of low 
power c o n s u m i n g r e c o r d e r s p resen t ly avail­
able, this forces us to*(l) use even t de tec t ion 
for the B R B o u t p u t a n d (2) limit t he sam­
pl ing ra te to five samples p e r second. If the 
m a g n i t u d e t h r e sho ld is fixed to a b o u t six, 
wor ldwide , al lowing for add i t iona l t r i gge r ing 
by possible small m a g n i t u d e events a n d if t h e 
r e c o r d i n g l eng th p e r even t is fixed to 2 
h o u r s , five samples p e r second a p p e a r s to be 
t he u p p e r limit. 

T h u s the specifications of t he n e t w o r k 
present ly r e t a ined a r e as follows: A b o u t 2 0 -
25 stations wor ldwide , each e q u i p p e d with a 
t h r e e - c o m p o n e n t set of Wie land t se i smome­
ters , a n d a digital r e c o r d i n g system of low 
p o w e r c o n s u m p t i o n , p r o v i d i n g da ta s imulta­
neously in two-f requency b a n d s : (1) V L P 
(very long pe r iod) , with c o n t i n u o u s r e c o r d i n g 
at a s ampl ing ra te of ' ° s ; (2) BRB (broad­
b a n d ) , r e c o r d i n g o n event, de tec t ion for 2 

h o u r s , with a s ampl ing ra te of five poin ts p e r 
second in t he p r e s e n t e x p e r i m e n t a l s tage. 

T h e i n s t r u m e n t r e s p o n s e curves of bo th 
channe l s a r e shown in F igu re 1. W h e n the 
m o r e powerfu l t echnology presen t ly u n d e r 
d e v e l o p m e n t has p r o v e d its p e r f o r m a n c e in 
the field, it will be possible to u p d a t e t he sys­
tem to fully use the capabili t ies of t he seis­
m o m e t e r . T h e se i smomete r s have b e e n de ­
scribed in detai l by Wielandt and Streckeisen 
[1982]. T h e vertical is a leaf s p r i n g feedback 
se i smomete r of 20-s n a t u r a l pe r iod ; t he hor i ­
zontals a r e s imple p e n d u l u m s with 10-cm 
b o o m leng th . All have a very small size a n d 
a r e well sh ie lded f rom p r e s s u r e a n d t e m p e r a ­
t u r e var ia t ions by void glass j a r s a n d several 
layers of insula t ing mater ia ls . T h e i r d y n a m i c 
r a n g e is a b o u t 140 d B at t he o u t p u t of t he 
ana log uni ts . 

T w o r e c o r d i n g systems a r e p resen t ly be ing 
tested. T h e first o n e has been des igned by G. 
Streckeisen. It r e co rds o n digital magne t i c 
ca r t r idges with a capacity of 1-2 mill ion sam­
ples a n d has gain r a n g i n g d y n a m i c r a n g e of 
abou t 114 d B . A second system has b e e n de ­
veloped i n d e p e n d e n t l y at I P G in S t r a sbourg . 
It is de r ived f rom a low p o w e r c o n s u m i n g 
PCM acquisi t ion system which has b e e n de ­
veloped for a mobi le n e t w o r k of po r t ab l e 
shor t -pe r iod stat ions; 400 ,000 samples can be 
easily s to red o n a 1-hour r e g u l a r a u d i o t a p e 
(305 m)in t he system cu r r en t l y be ing tes ted in 
the G E O S C O P E stat ion in K e r g u e l e n . T h e 
dynamic r a n g e of the r e c o r d i n g system is 
present ly 114 d B . Bo th systems a r e de s igned 
to be well a d a p t e d to instal lat ion in r e m o t e , 
uncomfo r t ab l e sites. 

While these systems a r e b e i n g tes ted, mos t 
stations a r e t empora r i l y e q u i p p e d with a sim­
ple D A T E L cassette r e c o r d e r . T h i s restr icts 
us for t he t ime be ing to r e c o r d i n g only t h e 
V L P c h a n n e l o n all t h r e e c o m p o n e n t s . T h e 
station at SSB has j u s t been e q u i p p e d with 
the new Streckeisen r e c o r d i n g system, a n d 
the stat ion at K e r g u e l e n I s lands (PAF), b e n e ­
fiting f rom n ine- t rack t ape r e c o r d i n g facili­
ties, also r e c o r d s a very long p e r i o d c h a n n e l 
with a b r o a d e n e d r e s p o n s e to h i g h e r fre­
quencies , called H G L P , as well as t he vertical 
BRB c h a n n e l at a r a t e of o n e sample p e r sec­
o n d . 

T h e da t a a r e sent back via a i rmai l to t he 
IPG in Paris ( t h r o u g h S t r a s b o u r g in t h e case 
of station PAF) , w h e r e a da t a cen t e r is be ing 
e q u i p p e d , to u n p a c k , verify, a n d t r ans fe r t he 
da ta to n ine- t rack tapes for d i s t r ibu t ion to 
potent ia l use rs wor ldwide . T h e fo rma t for 
the final n ine - t rack tapes is a hybr id be tween 
the I D A a n d G D S N formats , which shou ld 
m a k e re t r ieval of da t a as s imple as possible. 
Real- t ime t ransmiss ion of da t a is cu r r en t l y 
u n d e r s tudy, in coope ra t i on with I N A G . A n 
e x p e r i m e n t a l system is cu r r en t l y b e i n g in­
stalled at Sa in t -Sauveur (SSB). 

Present Status of the Network 
T h e t h r e e stat ions now r u n n i n g for over a 

year a r e SSB (Sain t -Sauveur , F rance) , P C R 
(La R e u n i o n , I n d i a n O c e a n ) , a n d P A F (Ker­
gue len Is lands) . T h e n e t w o r k coun t s five o p ­
era t ional s tat ions as of May 15, 1984: O n e 
has been instal led in O c t o b e r 1983 in T a m a n -
rasset (Algeria) , in coope ra t i on with t he 
O N R S , a n d a n o t h e r o n e has b e e n instal led in 
Wallace Obse rva to ry ( C a m b r i d g e , Mass.) in 
coope ra t ion with t he Massachuse t t s Ins t i tu te 
of T e c h n o l o g y . F igu re 2 shows the g e o g r a p h -
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Fig. 1. I n s t r u m e n t r e s p o n s e curves of 
Wie land t V L P a n d B R B channe l s as com­
p a r e d to I D A a n d long-pe r iod S R O re ­
sponses . 

ical d i s t r ibu t ion of t h e exis t ing a n d p l a n n e d 
stations. By the e n d of 1984, e igh t s tat ions 
shou ld be in o p e r a t i o n . In add i t i on to t h e sta­
tions installed by F rance , s tat ions e q u i p p e d 
with Wie land t se i smomete r s by E idgenoss iche 
T e c h n i s c h e H o c h s c h u l e ( E T H ) (Zurich) will 
b e u p g r a d e d to j o i n t h e G E O S C O P E n e t w o r k 
(Azores, Ice land , a n d possibly wes te rn C a n a ­
da) , w h e n t h e digital r e c o r d i n g system, n o w 
in an e x p e r i m e n t a l s tage, will have r e a c h e d 
its final vers ion. 

For t he years 1 9 8 5 - 1 9 8 6 we p lan to install 
m o r e stat ions in sites easily accessible for 
F rance (Tahi t i , D u m o n t d 'Urvi l le in Anta rc t i ­
ca) o r in coope ra t i on with o t h e r coun t r i e s , as 
is present ly t he case for Alger ia a n d t h e Uni t ­
ed States. 

So far, t he sites installed have benef i t ted 
f rom pre-exis t ing facilities, mostly seismic ob­
servator ies , which have n o t r e q u i r e d t h e 
bu i ld ing of vaults a n d t h e des ign of da t a 
t ransmiss ion systems to r e m o v e d r e c o r d i n g 
sites. In the stat ions p l a n n e d for 1984, Dji­
bout i , F r e n c h G u y a n a , a n d N o u m e a , this is 
necessary. A seismic vault has a l r eady b e e n 
built in Djibouti . Sites a r e carefully chosen to 
be shie lded f rom winds a n d o t h e r a t m o s p h e r ­
ic pe r t u rba t i ons , b u t for the t ime b e i n g we d o 
no t i n t end to b u r y t h e i n s t r u m e n t s in d e p t h . 

Scientific Potential 
of the Network 

Recent observa t ions of e igen p e r i o d s a n d 
a t t enua t ion of sphe ro ida l m o d e s f rom t h e 
IDA ne twork have led to the i m p r o v e m e n t of 
average e a r t h mode l s b u t also to t he discov­
ery of specific p a t t e r n s of 5 velocity h e t e r o g e ­
neity in t he u p p e r m a n t l e a n d t rans i t ion zone 
[Silver and Jordan, 1981 ; Masters et al, 1982]. 
Regional ized mode l s of t he e a r t h have b e e n 
i m p r o v e d in t he past few years by us ing d a t a 
f rom the I D A n e t w o r k [Dziewonski and Steim, 
1982] a n d f rom o t h e r digital s tat ions, in pa r ­
t icular stat ions installed in t he past in F r a n c e 
a n d the Pacific O c e a n by I P G [Blum and Gau-
lon, 1971 ; Jobert et al, 1979; Leveque, 1980] . 
Recently, m a p s of la teral he t e rogene i t y in t h e 
man t l e have b e e n ob t a ined f rom low-o rde r 
spher ical h a r m o n i c e x p a n s i o n of p h a s e veloc­
ity da t a f rom the IDA, G D S N , a n d Wor ld ­
wide S t a n d a r d S e i s m o g r a p h (WWSSN) net ­
works [Nataf et al, 1984a; Souriau and Sour-
iau, 1983; Dziewonski and Woodhouse, 1984] . 
O n the o t h e r h a n d , a t t e m p t s at resolv ing the 
ques t ion of an i so t ropy in t he u p p e r m a n t l e as 



raised by the P R E M m o d e l [Dziewonski and 
Anderson, 1981] a n d m a n y reg iona l surface 
wave s tudies , i nc lud ing ove r tones [Leveque 
and Cara, 1983], have been p r o m i s i n g [fournet 
and Jobert, 1983]. 

5 velocity a n d its an i so t ropy a r e two p a r a m ­
eters whose he t e rogene i ty plays a key role in 
geodynamics . 5 velocity can be re la ted to den ­
sity, which gove rns m a n t l e dynamics , while 
an i so t ropy ca^n be re la ted to lines of convec-
tive flow; in o t h e r words , to m a n t l e kinetics. 

Whi le m a n y m o r e in te res t ing resul ts a r e to 
be expec ted f rom the exis t ing digital net ­

works , some of the i r l imitat ions m a k e t h e 
project G E O S C O P E at t ract ive a n d necessary. 

T o at ta in a be t te r reso lu t ion of lateral het ­
e rogenei ty , a be t t e r d i s t r ibu t ion of s tat ions is 
necessary. T h i s m e a n s m o r e stat ions b u t also 
a m o r e h o m o g e n e o u s d i s t r ibu t ion a r o u n d t h e 
ea r th . F r o m this po in t of view, G E O S C O P E 
stations in t h e I n d i a n O c e a n a n d Sou th Pacif­
ic a r e b o u n d to play a decisive role . 

T o r e d u c e t h e unce r t a in ty in t h e o d d o r d e r 
t e rms of spher ical h a r m o n i c expans ions of 5 
velocity, it is necessary to be able to use sur­
face a n d man t l e Rayle igh wave t ra ins in di-

P A F - K e r g u e l e n 
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Fig. 4. E x a m p l e of l ong-pe r iod body 
waves r e c o r d e d in t he G E O S C O P E Ker­
gue len s tat ion (PAF). 

rect source stat ion pa ths . Wi th a large dy­
namic r a n g e , t he G E O S C O P E i n s t r u m e n t s 
a re well sui ted to this p u r p o s e . T o s tudy an­
isotropy, o n e mus t analyze s imul taneous ly 
Love a n d Rayleigh wave t ra ins . T h e th r ee -
c o m p o n e n t conf igura t ion of G E O S C O P E sta­
tions is again a p p r o p r i a t e . I t is also the case 
for d e p t h reso lu t ion of S velocity h e t e r o g e n e ­
ities. F igu re 3 shows examples , on the longi­
tud ina l c o m p o n e n t s , of phases rich in long-
per iod Rayleigh wave ove r tones (X phases) at 
two di f ferent G E O S C O P E stat ions a n d for 
two di f ferent events . Regional iza t ion of such 
over tones will notably increase spatial a n d 
d e p t h reso lu t ion of he te rogene i t i e s [Okal and 
Jo, 1983], whose s tudy was unt i l now pract i ­
cally l imited to t he analysis of t he f u n d a m e n ­
tal m o d e a lone , for e x a m p l e , in oceanic a reas 
[Montagner and Jobert, 1981 , 1983]. With this 
perspect ive t h e h o p e is ra ised tha t it will soon 
be possible to obta in i n fo rma t ion of p r i m a r y 
i m p o r t a n c e o n the convective r e g i m e within 
the m a n t l e of t he ea r th . 

O w i n g to t he b r o a d e n i n g of the f requency 
b a n d u p to 1 Hz , t he G E O S C O P E records 
will p e r m i t t he s tudy of smaller-scale s t ruc­
tures . L o n g - p e r i o d body wave m o d e l i n g is 
par t icular ly well sui ted to invest igate m a n t l e 
t rans i t ion zones , a n d body wave corre la t ion 
techniques , as used by Stark and Forsyth 
[1983], will p e r m i t t he invest igat ion of d e e p 
lateral var ia t ion of velocity. F i g u r e 4 shows an 
e x a m p l e of l ong-pe r iod body waves r e c o r d e d 
in the K e r g u e l e n stat ion. T h e s t ruc tu re of t he 
l i t hosphere a n d , in par t i cu la r , t he ques t ion of 
possible coup l ing be tween seismic thickness 
of it a n d an i so t rop ic p a r a m e t e r s , as raised by 
Anderson and Regan [1983] , cou ld be p r o p e r l y 
a d d r e s s e d by m a k i n g full use of Love a n d 
Rayleigh wave da t a p r o v i d e d by the t h r ee -
c o m p o n e n t b r o a d b a n d o u t p u t of the G E O S ­
C O P E ne twork . 

Progress has also b e e n cons ide rab le in the 
past few years in t he d o m a i n of long-pe r iod 
source s tudies , owing to t he r a p i d analysis 
m a d e possible with t he availability of digital 
da ta . 
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Source p a r a m e t e r s for t he l a rge r e a r t h ­
quakes tha t have o c c u r r e d in t h e past 5 years 
have b een re t r ieved f rom the I D A n e t w o r k 
[Kanamori and Given, 1981 ; Silver and Jordan, 
1983], yie lding i n fo rma t ion o n t h e long-per i ­
od behav ior of t he sources . It a p p e a r s tha t in 
m a n y cases an es t imate of d e p t h of source 
can also be ob t a ined f rom very long pe r iod 
da ta a lone [Romanowicz and Guillemant, 1984]. 
Wave fo rm m o d e l i n g of t he first tens of min­
utes of t he l ong-pe r iod G D S N r e c o r d s has 
also p e r m i t t e d to c o m p l e m e n t t he au toma t i c 
compi la t ion of first-arrival da t a by in fo rma­
tion on source p a r a m e t e r s a n d d e p t h of re la ­
tively small e a r t h q u a k e s [Dziewonski et al, 
1981]. 

T h e new da ta tha t G E O S C O P E can p r o ­
vide will increase t h e reso lu t ion in long-per i ­
od source s tudies by c o m p l e m e n t i n g az imu th -
al station d is t r ibut ion a n d , again , p rov id ing 
t h r e e - c o m p o n e n t da t a o n t h e first Rayleigh 
a n d Love wave t ra ins . Source s tudies us ing 
body waves will also benefi t f rom t h e avail­
ability of b r o a d b a n d da ta . For e x a m p l e , Choy 
and Boatwright [1981] have shown h o w in­
creas ing the f r equen cy b a n d of t he signal to­
ward sho r t e r pe r iods is i m p o r t a n t for t he 
s tudy of var ia t ion with f requency of a t t enua ­
t ion a n d details of seismic sources , such as di­
rectivity a n d r u p t u r e process . T o achieve this , 
scientists have to c o m b i n e long- a n d shor t -pe ­
r iod records , a d i spu tab le process which can 
be avoided with t he b r o a d b a n d da t a p r o v i d e d 
by G E O S C O P E . 

Conclusion 
T h e G E O S C O P E n e t w o r k r e p r e s e n t s a new 

e x p e r i m e n t in global ne tworks tha t i nco rpo ­
rates to da t e technological ach ievemen t s a n d 
is gea red toward satisfying the reques t s of 
p resen t -day geophysical r e sea rch . As such, it 
is b o u n d to b e c o m e a basic tool of seismolo­
gists in t he nex t 1 0 - 2 0 years . 

O u t of 2 0 - 2 5 s tat ions p l a n n e d in t h e nex t 
5 years , five a r e ope ra t i ona l , a n d t h r e e m o r e 
will be installed by t h e e n d of 1984. Wi th its 
p r e s e n t s e tup of i n t e rna t iona l c o o p e r a t i o n 
(e.g., tha t p l a n n e d with E T H in Zur ich) , we 
h o p e tha t G E O S C O P E will b e c o m e the core 
of a d e n s e r fu tu re in t e rna t iona l ne twork , 
with Con t r ibu t ions f rom several o t h e r coun­
tries. 
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