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EARTHQUA
THE SOLAR

CONNECTION

BY PATRICK HUYGHE

A maverick scientist is shaking up quake predictors by
suggesting that solar flares trigger seismic activity.

KES:

Editar's nate: MMueh to the consternation of her culleagwes, g Cablifornin scientist believes the sun may Irigper such diverse
calamitics as carthquakes, humon illncss amd arson, Officials charged with esrthquake prediction have encouriged her cven ns

sclentists seaff, Is this researcher a pioneer in the tradition of Galileo or is she
her data o (it her pet theory? Here is her story, After yoo have read i,

eogisty umderstand the action
of plate tecionics perhaps bet-
ter than any atbier aspect of the
carthgunke-generating proces.
The oiee great myvstary than re-
mains |5 knowing precisely when one boc.
tonke plate will brenk free of pnoither and
wf the Earth™s crust (o crumbling. The
key 1o sodving that mystery Fics in jsolat-
ing ke final il ge that upsets the balance
of fnctional forces lockmg the edges of
ibe plates together
Hwlogist Marsha Adams, 3B, thinks
she may have foumd that key 23 million
miles away frosms the Earth in the hol, tor-
balent atmesphiere of (ke sin, Moreaver,
Adame. who & st SR Islernalional, a
nonprafid. California think eank, has data
the ways indicate thal certain pespls can
wmchiw sense the forees ihat trigger
caribguakes defore they ocoor
"I diddn't start out a5 5 sun freak,” says
Adsens camlidly. “Tt I've come 10 real-
tee that almosr all varotions thel oceur in
ological and phiysical processes may he
tae result of fluctuations in solar sctivity
1 bave bo thimk Ty hard 1o come up with
it that s, | saspect that geophysical

Btopint Moroha Addams, sen danding on
the Sam Andreas Fawle Naks sofar foares
fiap) te health probieser an well ay grarket

proecsses—incloding  volcanocs and
weather fronts—are related fosolar aciive
ity i snme quate coamprebiensible wav.”™

Aullama’s jourmey bosoler comseiossness
hegan s decade ago in a hasemeni labora-
tory of the Stanford Medical Sehisol,
where the young blologist was conducting
a shudy of cardeac sttmulants on enihiyo
cluick hearts

Unce the sudy wan completed, Adams
prepared o presenl hed fesulls to the
Amncrican Heart Association, bul just a
few weeks hefore she was 10 do o, her
rsults reversed themsclves. Inslesd of
slimulaton, the ambryn chick bearts be.
gan exhibaling depression Assairmang the
eaperimental setop was 8t faull, Adams
dismaniled the entere system and changed
the ['lLI-IIII-IIIh clecinsdes, the siock wolu-
tios wmd the air tanks. Mo matier whinl
she dlsd, she coulda’t replicate her resulis.

Soon after, ihough, for no apparent
repsout, Ehe experiment began to work
agan, Although they watched several of
these reversals, neither she nor her Super-
wisor could explain what was happening.
Haviag laken into account homidity,
temporalure and all the other factors that
hologists nsually control in their exper-
mienls, Adams was left with only one con-
cluisinn: “The chick embryo resulis were a
clue that something i the environmenl
wis profoundly influencing biolopgical

Upmsam plasragiagis b Moger Bessmar, wihit fis plesgrepb omroy o Ma%4

Just mmathier overeager soul who has misinterpreted
decide whether you believe all, paris or nase of it

progcssgs, but ab the ome 1 didia’n know
where to look for the something. ™

Adarms then began 1o nccumaudate other
instanees of kalogical varability. In
FL000 cases of mensured surgical blocd-
mg. for example, she notwed thai ihe
measureinenty of hlood lesx varied, She
sereenied ihess cuses againsd o vaniety of
lactors i the Enlﬂh}hu‘al IV ErOATsEnid
caremie radistion, several mensures of pen-
magnetic and solar activity and a number
af stanslard westher varables such as
naromeci i presswrne, lemperniure and rel-
slive humlity. She found that the bleed.
g anomalies ooowrred following periods
of incrcased solar uctivity amd preceding
large-magniiuce enrthguakes

The climical seafl at the Women's Com-
muniiy Clinic in San Jose, where Adums
win then rescarch direcion, wasn'l sir-
prised, she save “They sasd they could
have told mee thal ocase everyibing poos
hu;'ll.'ln: wround] there a fow dnys before
an carthquake, People o the recovery
rosm shinved en incrense in cmoliomal
distarbances and there was an increase in
ihe nismber of people vomiting and reace.
ing 1o anesthetios, They didn't have 1o
look a1 the data to tell when an carth-
fquake was coming. When | challenged
them to predict the next canthguake, they
dul, mnd the bleeding data showed the ex-
pected apomalics™
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Aware of the fast that cemain animals
seeml 1o ned strangely just prior 1o earth-
quakes, Adams Formaliesd a study thai
wied human subjects o0 (orecast them
She had moved 1o ber present position sl
SRI Imtermational, and ber only comtact
with mosd of the 25 p.:nplc wlhay are miv
pariicipating in the study has been over
the teleplone. She has tnken great pains,
i the miterest of screntific ohjectavity, For
them mid 1o know one another. *Most of
them contacled me becmuse they had
themsclves recognized thal ther fhu-like
symplomes scemed [0 precede earth-
quakes,” aays Adams, “Many of those
who called would tell me the same story.
Ome said: "You are my lasi hope before
sceinig a peychiatrist.” Another said: ‘[ feel
rendly wesrd aboul this, bai you've heard

occur arowsd the world each wear. The
forecasts she has made are recorded on o
Barroughs computer st SRI that time-
stamps each entry.

“1 a3t up and pay allention when they
call,” says Adams. “I"s awesome o
willch the syslem work, especially when
iwelve of the twenty-five people who
haven'i contacted you for weeks call
within & twenly-four-hoar period.”

She believes that whalover losoc 1s trg-
gering ihese hwman somatic semsathons is
probably alse respomible for triggering
earthguakes ang for the well-documented
strange hehavior of amimals preceding
thase uphesvals. Her dnin suggest thn
the agent responsible for this and other
ausoried maschsel m an imcrexes in solar
achivity.

ahowt
Ilhose
Chingse
ulndies with
pnimals e
wponding Lo
caribhguakes,
baven®t you? Well,
I think maybe Chat
happens with poopie,
ton” They wiombd then
go on e describe the
symptomes they feli before
am earthgquake, nome of
which their ph:.-xici.unr-. ol
te i specific illnesses.™

Twie cach day, the 2% “re-
sponsives” who pelinbly exhitbsin
physandogica]l wnsstions pror o &
quake Nl out a chart, noting the pres-
ence or absence of such sympioms as fs-
tpue. vertigo, challe, headaches, nouses, 5
ml-.tillp; i Ebe ears or @ Mshed sensation
The foem also provides spaces for depres.
shon and fights with a spouse or works
makcs.

Chnee the symplonss reach a peak of i
tensity, ihe responsives <all in om
Adama’'s hod line and give name, date,
time of day, the symprom and s
strengih. This hes pllowed her 1o esiablish
a Irack record for each person that tells
her how accurate he or she is with regand
i large- or small-magnitude quakes, o
ezl versus distant quakes ang 1o the tim-
img of the event. One person, she reports,
has l:ll.l|:|- called @i foar nmes, bt e b
been 10 pereent on the muark for carth-
guakes owver magnitude T on the Richier
scale (8.5 is “devasiating™). As a leam,
the responsives have been sccurnte be-
tween TO and B0 percent of the time,
though Adams has meds no attempt o
forccast all of the more than 36 earth-
gquakes of a magnitude &5 or greater thai

Farmck Fupphe, who wrires for the Mew York
Temes andf sciene muaganisss workdedde, #el
wyith dviopiar Afaraha dolam in San Francisoo

it T,

February of this year, “She's been nght
on target, says Casper. “When Adams
frecasts, the ardonist hits witkin T2
houors, She's got it doawn ™

Solar flares, which Adams thinks are
the crucial factor in this catnbog off disas-
ters, are the most spoctacular and power-
ful of all formss of solar activity. Thess
mammath tongoe-shaped profuberances
display lemperniures in exces of 20 mil-
han degrees Kelvin and redease the energy
equivalent of 10 10 |00 kallion |-megaion
H-biabs, enough power to sapply the
United Staves For thouwsamds of years
Flares usually appear in step with ihe
sun-spot evele, which reaxhes a ma-
mum ¢very 11 yeass. Al limes of solar
mazimum, when the greatest number of
spoby appear oo the sun, & many 28 two
or three small Mares may ap-
pear every hoar, and one
ennrmows flare may ap-
pear esch month, But st
fimes of solpr mimi-
mum, weeks LAY
pass withowt any
significant Mares.

Erupling
flarcs unbcash
o sl wave

An erupring solar flare serds shock woves sippling derough the soler wing and pumps

iy o Aiph-enerey pl.l'n'll:'llfl- frwe horzonisl Hoer) onrward. These collide with the
Earth's smagaeiasphere (shaded areal, camsing magaetic storms thar may affect healih,

The list of Mmctors Adoms claims may
be influenced by increases in solar activily
i o long one ond, unbelievable as it may
sirund, inclodes ot only exrthguakes and
perivde human [oess bat alwo freak
weather cambitions, arson, Hots, politicel
inatability amd erime waves. In o, Ad-
s poinis oail, the Falkland [slands were
invaded soon afier an increase in solar ac-
tivity, Raflroad dersilments and aceidenis
myolving airplanes, buses and ships ap-
pear on the st as well, All those evenrs
tend to occur m specific time slobs within
aboud a week of morenses in sollar activity.,
Hiismiaiid nearmally begin to resct wiihin
the first fow days after a Nare, and the
carthquakes in aboul foisr days,

Adams has already provided severnl
fire forecass for Amdrew Casper, chief of
the San Francisco fire deparmment, wha
has been on ihe ireck of an amonist fe-

™ Sownce Dhgesi—{tober [943

ol radiation. elecirical and magnetic fielkls
and high-caergy partbcles into space, pan
ol which enhance what i known as the
salar wind, When ilsis solar dobris smacks
inio the Earth’s magnetic fdld, or magne
tosphere, 3 wide wanety of terrcsirial of-
Fects ogcur: sarorn borealis, gﬁmaﬂﬂic
sdormis, elécirical surges in poser lines
and even m the ground sl Donng one
such outhurst m 1259, telegraph opern-
tors fond that they could Iramsmii and
receive messages without batteries.
"What has nol been appreciated.”
mwies Adams, "B just how much biolog.
cal responsivencss there is 1o salar activi-
ty. Unforfunately, studses on solar-leres-
trinl Imieragnions do not show a
one-to-one cormesponidence. S0 one wos-
dhers if there s nof some other factor that
might actunlly be the mechamism (i
triggers this banlogicnl responsivensss
And there is another factor that ooincides

Magras by Botsm Parerieh. taind o g idddy repesd by fpes Peonoooe Lscuey, SO, Toslier, Colod s




C O N

N E C T

with solar activity and that is ELF

ELF & extrermcly o fraqul:nl:}' elec-
tromagreli: radiation (3 to 30 hertz), in
ciher words, very long radio waves. ELF
i prosduced dansrally in two ways, The
first is throuph solar activity, 'When the
muin bulk of particles shot from the sun
diaring & solar flare finally hits the Earth's
magnstic ekl & rattles the magneto-
splicre the way a hungry chimp mighi
shuke & bresad box, This Napping of the
mageestcaphere generntes ELF. ELF &
asd produced indirectly through o sec-
ond channel of peopagation—weather
fronis.

THE ELF FACTOR

Aubariis is currently testing the hypothe
csis thal ELF mvight be the geophysical
variable responsible for wriggering all
kinds of biological and setsmic processes.
Unfortumately, relatively Hitle work has
been dome o wavelemgths below 100
bertr, But biological processes afe knawn
b respond to several frequencies within
this ranpe. A somewhat casual German
study of 53,000 subjects, for example,
seemed i show that people take bmger 1o
respond o nowmal stimuli when they are
in the vicimity of ELF waves. Riologists
studying ELF have come up with a lisi of
symplams remarkably sunilar to those
Adams’s respimsives report.

I is also known tha the frequency of
glpha beain waves (8 hertz) bhns a gealogi.
cal parallel in what s called the Schu-
reann Fesonance, the frequency at which
the length of & radio wave equals the cir-
cumberenes of the Earh. This plece of in-
formation set Adams wondering whether
ELF might not gl help direcily irigper
earthguakes. Although she doesn't claim
ko know' just bow ELF prosddes ihe final
mudge that brings on the catasirophe, she
dord speculnte on two possible mecha-
miims: piesoelectricity and magnetostric-
Lo,

Picoodoctridly ts a process by which
clectromagaetle energy s converted ta
mechanical energy of vioe versa. Ik occurs
mini notably im crystals, and i i the basiy
for the quart: waleh. “The quarts packs up
ihe glectromagnetic signal and coaverts it
iom meschanical swibration that is then am-
plified, Perhaps the Eanh's crusi begins
o vibrate through such an effect, savs
Addsns, or through magnetcatriction, a
process by which cerfoin magnetic mate-
riabs change shape when they are subgect.
od 1o a magnetic fickl. When subjectsd 10
an oscillating feld, such as ELF, a me-
chanical motien, o sibration, & pro-
ducad. Might sisch a mechanbzal vibra-
tican, #et off by ELF at a feogueicy that
resonates with a faubt location that has
sccumulsted the most strain, be suffbcient
1o irigger am eartbguake? Only further re-
szarch will ell.

Adams thinks thal responsives act oy
h'ﬂ-l:'rg;inl transducers and are guicker ug
absorbdng and integrating information
than amy currenl scientific (nstrument,
Eventually, however, she expects to be
able 1o separate the human vadable from
the forecasis. Within a year or two, de-
pemding on the availability of funds for
proper equipment that will help her cre-
ale an acowrnte molel, she hopes to make
duly forecasts of earthquake probabili-
tieh, like o daily weather forecast, wsing
drfect measuremenis of ELF and /o salar
gty to supplement the human data,

Certuinly the most eye-opening aspect
ol Adlams’s current I'nrccn'mng syslem i
the finding that responsives need not be in
the vicinity of an earthguake in order 1o
forecast it Low-frequency radio waves
travel around the workl many times with
mvimimwm stlenuation because the cavity
between the Eanh and the smnosphere
ncts g5 o vast nntural resomator for elee-
tromagnetic energies of these wave-
lengths. This effect alloas responsives in
onc locale fo predict quakes anywhere in
ihe world.

| sirongly suspect,” says Adams,
*that the imformation that would alow as

a—

O N

to determrine location can be foand in the
sympioms themselves, What scems to be
happening ks that even a person who has
the same symptoms over amd over may
have additicnal symptoms that appear 1o
be bocation dependent. For insance, I've
naticed that the fushed sensafion and
chills o 16 be rrevalent for carth-
quakes that are 10 occur within & wie
hundred-mile radius of Sam Francisco
H.Iﬁl'. Theﬂ.lﬂ.i.ngnllhz calls mI}rphu-pmu
vide location clies. Looking ot irack re-
cords, ['ve noticed that for some indid-
wals, i the quake dossn’t oocur within 2
dsy of thear call, the probability of the dis-

turbance being local decrenses ™
The theory's potential applications
probably played a large part in copiuring
the public's attenton when news of Ber
work !eaked to the press last Seplember,
Califormia’s Clovernor Jerry Brown was
enirigued enough to call ber, sl subse-
gquently Adams was invited (0 describe
her work before a hearing om earthguake
prediction and preparednsss held by the
state's Assembly Commattee om Govern-
meenial Operations. The commitbee gave
her & courlsoias resepiion and wished 1o
Confinged on page 103

A painfial sunburn or dkin cancer
are only the mosl obvious effects of
sunlight on human health. The sun
muny aleo have the power Lo aller youar
mEcoidn, ¥OUT iminEne sysiem and per-
haps even youwr fertility,

Evidence suggests that secretions of
melaionin=—a bormope linked to re-
prodoctive function in soeme am-
muls—are regulnted, in par, by daily
eveles off light and dark. MIT endeeri-
mﬂ-ﬂiﬂ:[ Richard Wurinmasn and his co-
workers have found that bumans se.
erefe more melatoain between 11 P
and ¥ a.M. Funber, Alfred Lewy, a me-
senrch paychiatrist at the Oregon
Health Sciences Lniversity. and his
collagoes have recently shown that
bright wrtificial lighs and sunkight nirn
off this melatonin secretion. These re-
sponscs are thooght to be medisted by
visabde light (part of the sun's spec-
trim), which acis on photorecepions
in the eye. Lewy has found that some
blind people have different melatonin-
seetetion rhythms than people with
normeal sight.

Although in some anbmals melato-
nin imhibits cvalation asd cawses sduly
goenads 1o regress wnder certaln condi-
tioms, evidence for a link between lighs
andd fertility in humans has so far been
indircet, Ong four-year study reponied

AMAZING RAYS

that most women i nonh Finland
concewved during the summers, when
there are about 20 hours of sunlight a
day. And an lfalan siudy showed thai
in spring teenage girls had o 10 fimes
greater secretion of o hormone that af-
feets the ovarbes than they did in au-
Tumn—prosumably in response (o the
influence af increasing versus decreas.
img daylaght.,

Some peopde wha sulfer (rom manic
depression, a mood disorder, are ab.
normally sensitive @ light; Lewy and
has co=workers discovered that rommc
sufferers stop secreting melaconin a1 &
lower-than-avernge [ight intensity. B
whether the hormone directly aifects
micad &r 15 jus! & marker for other bio-
chemical changss goang om imside the
hody is nol ks,

Crher evidence mcdicates that the
san's wltravicdst lighe impairs the bo-
man immeneg systein by causing ab.
normalities, &t lemst temporanly, in
while blood cells, Work with anbmal
cells at Harvard Medical School has
demuonstrated that expesure to altravi-
olet ruys prevents the proper function-
ing of eells mvolved in fighting infec-
Hon and, at the same time, stimuolaies
suppressar cells, which normally turn
off the immsie systiom,

=Madeline Chinmicl
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' EARTHQUAKES

Coatisived from page 75
ke apprisad of further progress in her re-
e h

The LIS, Uoological Sarvey's (LFS05)
| (HTice of Farthyguake Stsdies i Menbe
Park, Califirnia, alss gave ber an oppeor-
bunity to presert e waork, bat ihe major-
iy af s scientists apparently felt that the
evidence she presenicd was not persussive
encagh Lo warrent femding by the USGS.
C. Barry Baleigh, 3 geophysicist with the
USGS an the timse, Bowever, indicates That
they encournged her (e prrsese her work.

Dealing with a subject of such scope i
valves risks, and Adams's theory has e

from peolopmis. 1 never saw pulled 10-
pether the kind of cnitical evidence re-
guiredl fo make & bypolheois like thot be
cvem Ihlll@lhu“_l' acceplable,” says Ra-
leigh, carrently direcior ol the Lamont-
Dioherty Geological Observatory, who
has been owispeken in his ariticism of her
warke, “The bdes is Bleresting, but bl was
nod backed vp to my sstisfaction by an
sdlequate body of objective data thal
coild albow you 1o decide iF ihere was
.Ill!rl:l'linla. to ol o mol. Prohably the weak-
@t lenk i lver work s thnt there s o fes-
wable physical maodel thar might ex-
plain the phanomenon. Bui ibere is
chviotsly somcthing i the ides thai las
her comvimesd, ™

PREMATURE EXPFOSURE

Ailnms reprets the premuture phliciy
ahe e peveived. T loe Torcel Ber 1o -
sent hicr work theough the medin, withoual
firsé having ihe resubis proesented in o sci-
enlific jourmal and, even more mgoriom,
withowt firsd Taving conpleled a rigirous
analysas of all ber data.

Even an s formative stage, bowover,
Abamis s clearly excited by ihe theory
“Here 1 a varinbie thot we are not aware
of and yed 15 provent sndd imflusncing all
o lives™ e sy, Yl think evervome
may be snaitive 10l o some degree. [i's
Josd that people ane ol nwane of whai 1o
fook for. Tt's o malier of cxpoaure, reomg-
mition snel swarenss. Unfortunately, |
fhink that right now we are cullurally bi-
ased ugamst this particular variable”

While muny f Adams's colleapise re-
sain skeptial about her work, her mistson
fheat thic sun has a profound effect on our
Bves wionld un'l:.irlly Binve come &% B s1E-
prive to Unele Joe Cannon, the venershle
Speaker of the ULS, House of Represenin-
fives beiween 903 and 1911, During a
debate om appropristions for solar e
search, it was Ungle Joe who argacd:
“Everything hangs upan the sun, sir, and
it sghi o be investigaied ™ [

D ety wrawid for Bnose more abarr how the
mn affecty wx? See dext monihs Scicnee
Digest srory abarind the excifing research on
ihe solar wind's rode in the ourora borealic

wviled i1 share of oritecism, much of W |

KINFOLK

Comnimued from page &8
effect—the character of the original pene
pod I the firsl anecstors dikd not have 3
particular penetic discise, then il = un-
Hkely 1o appear in ther descemdanis.
“These commumihics are microcosms,
living luboratories of what can happen
from penerations of inbreeding,”’ says Dr.
Martin Greenbenz, hend of podintrics a o
hospital mear the Ridge. Although no one
has dene any climcal studies on the
Ridge, sipch as those thal have been done
on the Amish (see page 87), the familics
there reveal amd falk aboul problems that
Gregnh=rg says may be hercditary
“From wha | kave seeis and what | am
aware of, there nre some abnormaliies
that seeim 1o be related io disorders of the
bome, conpoctive lissucs and omn Ao
apparent in svme of the Fmales (s an m
efeisad swadence of neurologseal prob-
lems, ranging from sirokes amd seizares 1o
cases of mental retardwtion. "

FEAR (OF INBREEDIMNG

The sevenily of the punishments ofien
given o those wha have violaled aboos
agnanst et wonld seeim o reflect o very
profound fear of mbreading, [ s hardly
surprising that the sporadic aml oficn
stclden appenrance of pliysical o mental
Hiness among children of conssigil neous
marsiuges 1 sereed om s the wliimate jis-
tification for such taboos

The problemaiie isiory of incest and
tlee samliznesas fragility and strength of
Piting evolibion e only o few of the di
lemiians one faces im trving 1o anderstansd
ihe meaning of communities like the
Ridpe. How can you separnie the social
amd medical effects of inbresding? In
Judgng the medical effects of inhresding,
have: cortnin cam we b about the nture of
the ariginal gene poal?

Flow can we decide which soctety i
minfe advanced: (he community that 1ol-
ornles and cores for the sick and 1he old in
the woamal rum of family life or the one
that paats them nway am imsgitutbons?

Gireenberg hod listened for years 1o
il of viokaner amd mentnd disturbamce
on the Ridge Fusally, be wont up 1o see
for himaell, “'What s sariking about these
porpde,” he says, “is nol a0 much their
genetic problems. Raiber, B the whole
arca ol social mmteraction, their 1olerasce
and carmg; the mlendependence, the ac-
ceplance, the chamiy, the openness aof
thser lowves and their habe,™

In spite of its anarchies and comirmdie-
tions, dsecasionnd ugliness and the laby-
mnih of legends. thero arc lewons 1o be
learned on the Ridge “MNadurc,” wrole
Willam Harvey in 1637, jusiilying his im-
terest in rure diseases, " nowhers accus.
tosed more openly 10 display her secret
mynicracs than in cases where she shines
traces of her workings apart from the
benten path.” u

A SPLIT SECOND

IN ETERNITY

it =

The Ancients Called It
COSMIC COMSCIDUSHNESS

Wl mnan ille o peleise hiv dwarer cows
srimgimeis ) Can s cRpscrienos weomenfary
jl'.l-,l.'\-rl'l'l of she soisl= that s, become ompe
wiEl by awmirerie il revoive am influx ol
grear undersanding !

The shacklen of tho Body— s eardhly
limitanicns =¢an be thovwn ol and se's
wind gan by aitward o ibe Infinive Wiselom
far a Hash of @ seoomid. Dharkng ghis bericd
inecrval s tive knowledee, gresn mpica-
tion anel 3 new wision of our Hie's asission
are hal, Sume all shis gresn capericnoe a
paschac plcasmenon, Har the ancieis kacw
At aml gpugsh i8 as ol Camicianine e
the merging of man's mind with ibe Lal
versal Iniclligenae,

Let This Free Book Explain

This s wai a religious doctring, but the
mpplicaiion of wwple, namral laws which
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