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Earthquakes-such as the one that struck Northridge, California, in the pre-dawn hours of January 17, 1994-

are among the most dreaded of natural catastrophes. Unfortunately, the prediction of exactly where and when 

an earthquake will occur is beyond the capability of today's science. Yet the outlook is far from hopeless. 

Application of basic knowledge acquired by seismologists can help to reduce hazards, and is often the basis of 

effective earthquake preparedness. 

, 

Seismic waves generated by 

events such as the Northridge 

earthquake are detected by 

d istant stations i n the IDA 

network. Data is relayed via 

satellite to the data-col lection 

center at Scripps. 

BY JOE HLEBICA 

THE ROLE OF PROJECT IDA 
Scripps seismologists study how 

and why earthquakes occur, and their 

re lationship to the formation of 

continents and ocean floors, volcan ic 

eruptions, and tsunamis, the 'tidal 

waves' caused by undersea se ismic 

disturbances. 

Scienti sts engaged in studies of 

these and other geophys ical processes 

depend upon information systems that 

ga the r se ismic data on a global scale . 

One of the most remarkable of such 

systems is Project IDA (International 

Deployment of Acce le rometers), a 

global se ismographic ne twork begun in 

the mid-1970s at the Scripps branch of 

the Institute of Geophys ics and 

Planetary Physics (IGPP). 

CONT I NUED ON PAGE 12 
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• Existing Stations 0 Future Stations 

IDA stations are distributed 

across the surface of the earth to 

detect seismic disturbances and 

gather data for quick retrieval and 

distribution to seismologists. During 

the last two decades, Project IDA has 

established seismic stations on every 

continent, and currently operates 29 

stations worldwide. Future stations 

are planned for island sites through

out the world's oceans. 

The first Project IDA station 

was established in Canberra, Austra

lia in January 1975. Between 1975 

and 1983, stations were installed at 

23 sites in 15 nations and on the 

continent of Antarctica. From 

Ellesmere Island in the Canadian 

e South Pole 

Arctic, to Easter Island in the mid

South Pacific, to Tennant Creek in 

Australia's rugged Northern Territory, 

IDA stations are situated in some of 

the planet's most remote locations. 

This remoteness ensures that the 

detection of seismic waves is 

unaffected by man-made distur

bances such as noise from towns or 

major roads. 

At the heart of the IDA system 

are sensors that detect seismic waves. 

These are installed in either subter

ranean vaults or boreholes in solid 

rock. Stations use a computerized, 

data-acquisition system designed at 

Scripps. This system makes data, 

recorded during seismic events, 

available to scientists in a simple 

format. Stations use telephone lines 

or satellite transmitters to communi

cate data back to the IDA data

collection center at Scripps almost 

immediately following an event. 

Through this system, the scientific 

At the heart of the IDA system ore sensors 

that detect seism ic waves (left). These ore 

insta lled in subterranean vaults or boreholes 

in so lid rock. A new IDA station site in 

Austra lia's Northern Territory (lower left). 

PROJECT IDA HAS ESTABLISHED 

SEISMIC STATIONS ON EVERY 

CONTINENT, AND CURRENTLY 

OPERATES 29 STATIONS WORLDWIDE. 

FUTURE STATIONS ARE PLANNED 

FOR ISLAND SITES THROUGHOUT 

THE WORLD'S OCEANS. 

community can access information 

while sti ll waiting for the tape

recorded data to arrive from the 

station where the event was de

tected. Much of the data currently 

used by seismologists conducting 

basic research is provided by the 

IDA network, making it one of the 

most invaluable of international 

scientific projects. 

In the mid-1980s, Project IDA 

began a collaboration with a consor

tium of 80 American universities 

(IRIS [Incorporated Research 

Institutions for Seismology]) and the 

U.S. Geological Survey. Their 

mission is to establish the new 

Global Seismographic Network 

(GSN), with 100 seismic stations in 

place by 1996. This project is funded 

by the National Science Foundation. 

With the high-quality global 

data provided by such programs as 

IDA, IRIS, and GSN, geophysicists 

now have the capabi lities to observe 

and monitor the entire earth's 

seismic activity, above and below the 

oceans. Earthquakes, plate move

ment, volcanic eruptions, and the 

Mid-Ocean Ridge are general areas 

of study for many seismologists. ~ 
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Earth's Structure • (above) The study of our planet's structure begins with the 

outer crust, a layer of rock extending 70 km (43 mi.) beneath the continents, and as 

little as 6 km deep beneath the oceans. Underneath lies the mantle, nearly 3,000 

km ( 1, 900 mi.) thick. Beneath the mantle are the outer core, 2,000 km of molten 

iron with a temperature of 2,200°( (3 , 992°F); and the inner core, an iron-nickel 

sphere that is some 2,7 40 km in diameter. At its center, the earth's temperature is 

estimated to be 4,500°( (8, 132°F) . 

Plate Tectonics • There are three types of boundaries between plates : mid-ocean 

ridges (below) where the plates are created by upwelling molten mantle material; 

transform faults like the San Andreas (left) where plates slide past each other; and 

subduction zones (left, below) where one plate dives down under another into the 

mantle. The last two boundary types account for most of the world's large earthquakes. 

Volcanism • Adjacent to the plate boundaries, large volcanic eruptions are 

common , and this volcanic activity occurs both on land and beneath the sea . Eruptions 

also take place in isolated ' hot spots' around the world (below), the Hawaiian Islands 

being among the most active. While some scientists are concentrating upon atmos

pheric changes resulting from large eruptions on land , others are studying eruptions 

on the seafloor. 

Mid-Ocean Ridge • (below) Another great challenge faced by scientists who 

study the earth is understanding the formation and structure of the Mid-Ocean Ridge. 

This immense seafloor feature winds continuously for 64,000 km (40,000 mi.) 

throughout the oceans, and is by far the earth 's most imposing mountain system. 

Transi tion zone (Magma( 
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Los Angeles County Fire Department 

person~el rescued a victim trapped in 

the ruins of a Northridge shopping center. 

Motorists were stranded on an Interstate 5 ow.rllln« 

(inset) when surface displacement pulled the 



Centered beneath the San Fernando Valley community of 

Northridge, the earthquake that occurred at 4:31 a.m. on 

January 17, 1994, took place on what is known as a blind 

thrust fault; blind or 'unseen' because it does not rupture the 

earth's surface. According to Dr. Yehuda Bock, of the Insti

tute of Geophysics and Planetary Physics at Scripps, this 

type of earthquake is particularly difficult to assess. 

"Geologists can't go out and see what happened. 

Dr. Yehuda Bock Though we've been aware of this type of fault for about ten 

years, this particular one was unknown until this event." 

The fault-which remains unnamed-came as a complete surprise to scientists and the general 

public. According to Bock, there has been a definite increase in seismic activity in the region in recent 

years, meaning there could be more surprises awaiting Los Angeles. 

As an earthquake like this does not result in any visible surface rupture, its effects are determined 

through geodetic measurements of established ground markers using the satellite telemetry of the 

Global Positioning System(GPS) (see illustration below) . Markers are arranged around the Los Ange

les basin and, following an earthquake, GPS determines the degree of ground motion by measuring 

the change in the distance between them. Two California stations were affected during the Northridge 

event; one at the Jet Propulsion Laboratory in Pasadena, and the other at Palos Verdes, 55 km (32 

mi .) away. Twelve millimeters (one-half inch) of contraction occurred between these two stations dur

ing the first moments of the earthquake. It is known that the entire basin is contracting at the rate of 

about 8 mm {approximately one-third inch) a year, thus movement that would normally span a year 

and a half occurred almost instantly. 

Although considerable damage was sustained in Northridge, the magnitude 6.6 earthquake was 

slight when compared to the 7 .2 event that occurred in Landers, California, two years ago. The 

Landers earthquake was on a strike-slip fault, like the San Andreas Fault. During earthquakes of this 

type, the crust's plates grate in opposite directions along the axis of the fault zone. {see illustration 

page 13). The terrain at Landers was offset by up to 6 meters {approximately 20 ft.), with 70 km 

(approximately 44 mi .) of rupture along the earth's surface. Were an event like this to strike Los 

Angeles, the results could be devastating. 

Strike-slip faults may seem more 

threatening because of the suddenness 

and violence of events associated with 

them, but blind thrust faults are dan

gerous because they are not discov

ered until an event like the one at 

Northridge. Although countless such 

faults may lie unknown throughout the 

Los Angeles basin, there is hope. Sci

entists speculate that these faults behave 

in a unique way, and may therefore 

provide some degree of warning-how

ever slight-prior to an earthquake. 

With funding provided by NASA 

and the U .S. Geological Survey, 

Scripps researchers intend to establish 

an array of 15 to 20 geodetic stations 

throughout the Los Angeles basin to 

monitor earthquakes such as the one 

at Northridge. @ 
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Gray zones indicate sever ity of displacement; arrows show direction. 
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The Enlightened Philanthropy 
of Cecil and Ida Green 

Pioneer exploration geophysicist, entrepre

neur, and philanthropist Cecil Howard 

Green recalls the 1906 San Francisco earth

quake: "I was awakened rudely at five in the 

morning. I can remember everything vividly; 

plaster falling in my face, sleeping in Golden 

Gate Park, eating in food lines." 

Green, who was six years old at the time, 

dates his lifelong interest in seismology from 

that historic event. He was born in Manches

ter, England, in 1900, then immigrated with his 

family to Canada in 1902, and finall y to San 

Francisco. Returning with his family to 

Vancouver following the earthquake, Green at

tended schools there, entering the University 

of British Columbia in 1918. 

As an undergraduate he transferred to Mas

sachusetts Institute of Technology, where he 

earned a master's degree in electrical engineer

ing in 1924. He married Ida Flansburgh of 

Schenectady, New York, in 1926. With Ida's 

encouragement, Cecil joined three partners to 

buy Geophys ical Ser-

vice Inc. of Dallas, 

Texas, on th e eve of 

World War II. Following 

the war, they formed a 

subsidiary-Texas In

struments-destined to 

become a giant in th e 

semiconductor industry. 

Throughout their 60-year-long marriage (Ida 

died in 1986), the Greens were partners in en

lightened philanthropy. Together they funded 

more than a score of professorships, the construc

tion of many hospit'als, research centers, and uni

versity buildings. 

The benefaction of Cecil and Ida Green was 

a key factor in the development of Scripps's glo

bal seismic network (named Project IDA in honor 

of Mrs. Green), In February 1975 they pledged 

support for the new network's instrumentation. 

Their subsequent support funded development 

of new instrumentation in 1982, and an upgrade 

of the first four IDA stations in 1985. In 1987 the 

rest of the network was upgraded, thanks, once 

again, to the generosity of Cecil Green. 

The Institute of Geophysics and Plane tary 

Physics, Scripps branch, was renamed the Cecil 

H. and Ida M, Green Institute of Geophysics and 

Planetary Physics on November 16, 1993. Dur

ing the ceremony, Dr. Frank Press (Cecil and Ida 

Green Senior Fellow at the Carnegie Institution 

of Washington) said, 

"The enlightened and 

im agina tive philan

thropy of Ceci l and Ida 

Green has had a global 

influence." All who have 

benefitted from Project 

IDA would certainly 

agree. @) 

Ida and Cecil Creel/ duri11g a v isit to Easter ls!tmrl. 

Still em at"live benejacto1; Cecil Creeu stallds 011 rhe 

newly W11Simtled Soipps Crossiug (right}, a! the 

l ustitute of Geophysics and Plauetary Physit-s. 




