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Summar!

The Balloon Electrical Environment Profiling Systems (BEEPS), was envi-
saged as a sensory system that could be utilized to obtain a vertical profile
of the complete set of atmosphere electrical parameters: (1) vector electric
fields, conduction currents, and conductivity. Other objectives were to use
high-technology in the design and produce a small system that could be easily
launched. A1l of these design objectives have been met.

The experimental objectives utilizing the systems developed in the
program were to obtain atmospheric electrical data in the arctic, where solar-
activity perturbations to the upper atmosphere of an electrical nature are
known to occur. This objective has likewise been met: two BEEPS were
launched from the Navg] Arctic Research Laboratory (NARL) at Point Barrow,
Alaska.

The scientific goal of finding an electrical coupling between solar acti-
vity and tropospheric weather cannot be achieved with two balloon flights but
this program has demonstrated the capability of the BEEPS for acquiring the

necessary data to test electrical coupling mechanisms within the lower atmo-
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Milestones

March 1977: Received contract.

March-September 1977: Planning and design specifications.

Beginning September 1977: Prototype payload subassembly construction and

testing (M. F. Stewart, engineer); sensor prototype construction and

testing (A. J. Weinheimer, graduate student).

November 1977: Meeting with Bob Enderson and Ken Tekrone of Raven Industries

to discuss balloon design.

November 1977: Initiation of negotiations with the Naval Arctic Research

Laboratory regarding support for balloon operations.

December 1977: Meeting with H. J. Christian (Co-Investigator) regarding

program plans and progress.

January 1978: Purchase order for two balloons completed.

February 1978: MFS and AJW went to Raven Industries in Sioux Falls, S. D., to

modify balloon gores prior to final assembly of balloons.

Beginning March 1978: Construction and testing of two balloon payloads and

two sets of balloon sensors.
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May 1978: Shipped ballons, payload, and supporting equipment (shipped air

freight) to NARL (5/22/78); personnel departed for NARL (5/23/78 and

5/25/718).

June 1978: Equipment arrived at NARL (6/3-4/78). Presented seminar on BEEPS

at NARL (6/1/78). BEEPS-1 flight (6/8/78). Solar Magnetic Sector
Boundary Crossing (SMSBC) (6/10/78). (BEEPS launches coordinated with
NOAA prediction of SMSBC.) BEEPS-2 flight (6/12/78). Departed NARL

-

(6/14/78).

Beginning September 1978: BEEPS data analysis.

October 1978: Seminar on BEEPS given at Rice University. Presentation on

BEEPS at ONR-Arlington.

December 1978: Preliminary results presented at Fall AGU meeting, two papers.

January 1979: AAF and AJW attend workshops on the Role of the Electrodynamics

of the Middle Atmosphere on Solar-Terrestrial Coupling.

February 1979: Begin theoretical study for Marshall Space Flight Center on

atmospheric electrical coupling.

May 1979: A. J. Weinheimer's M.S. Thesis "Design and Preliminary Evaluation

of a Balloon-Borne Instrument for Measuring Atmospheric Electric Pro-

files" published. No-cost extension to 31 October 1979 given.
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November 1979: Request for continued funds declined.

June 1980: Letter to ONR regarding patentability of BEEPS conductivity

VS

sensor.

July 1980: Letter from ONR Patent Counsel requesting additional information.

September 1980: Letter to ONR Patent Counsel supplying additional infor-

mation. ’1

October 1980: Letter from ONR Patent Counsel requesting additional informa-

tion

December 1980: Final Report -- The question of patentability of the conduc-

tivity sensor is still outstanding, but we decided to file the final

report in order to "close the books" on this contract.
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Conclusions

The BEEPS performed as designed and clearly demonstrated the possibility
of measuring vertical profiles of the atmospheric electrical paramet. , with
small balloon systems. The only surprise element that we had not anticipated
was the effect of turbulence around the balloon in the early part of the
flight owing to the very rapid rise rate. This turbulence interferred with
the conduction current measurement but not detrimentally with the electric
field or conductivity. We detected a small change in the positive conducti-
vity in the lower arctic stratosphere between the two BEEPS flights. (BEEPS-1
did not reach its peak design altitude owing, we think, to a premature firing
of the positive recovery system; however the data received was sufficient to
see this lower stratospheric effect.) We have no way, with just two measure-
ments, of determing if this observed difference is related to the solar magne-
tic sector boundary crossing or some other natural occurence.

We believe that the results prove that BEEPS can perform the task for
which it was designed and that this system should be deployed as a part of a
coordinated research effort wutilizing high altitude ballons, satellites,
radar, etc. to study the atmospheric electrical coupling problem from space
down to the Earth's surface.

The concept development, proof of concept, and flight testing of the
BEEPS 1is completed. Our work will continue to see that the information
generated in this first phase and that the theoretical investigations from the
NASA-MSFC supported research is published. We believe it is now appropriate

to plan for a next phase in the research area.
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: with modes ot around 0.1 m and 2.0 um particle A recent estenslon of the theary of \:y r
disieter. The nusber concentraiion ai ihe upper the turbulent electrode effect wee =
sode 13 sirongly veriable in space and ilme. The tested in two field especiments. Dey- ATROSPHERIC ELECTRICAL MEASURIMINTS AND IWE ?
effecis on the serosol size disiridbution and on time, felr-weather proflles of positive SOLAR MAGNETIC SECTOR STRUCTURE
the optical properiles of the stmosphere of alii- and negetive conductivity in the lowest
tude (distance from sources), cloud nucleatlon, Sm ebove the ground were messuced at Andrew J. Welnhelmer
city polluiion and power plant effluenis are pre- verlous mean wind speeds. The totel Krthur A, Few, Jr. (both at: Depi. of Space Phys-
sentad and discussed. curceni flowlng to flush-mounted Wileon (133 uld Allronany. Rice University, Mousion, 1
Pletes was compsced between one antenns ™ 77001) {
covered with a chicken-wite screen and Hugh J. Christles, Jr. (Resesrch and Development
- 97 another exposed to the ambient field. Oivision, New Mezico [nstituie of Nining &
The zesults of the former esperiment Technology, Socorro, MM 87801)
AEROSOL CMARACTERISLICS AT CEOAR MOUNTALN, UTAN tend to support theoreticel predictions
thet the profiles of the two components A balloon-borne insirumeni has been developed
R._F, Puesche! of conductivity epproach one snother as for the purpose of suking falr weather o tmospher-
Fo K. Allee, [voth et: ERL/NOAA, Bouider, Co. 80)03)  the turbulence intensity incr fc electrica) measurements. The inslrment,
thet both components decre named Balloon Eleciricel Environsent Profiling
Aaresols were meesured ot Cedar tein (39° 1610 es the ground 1s approsched, System (BEEPS), 13 sistlar in principle to
108 110° 3)F v, 2336 w ASL) in %. of o latter esperiment indicates thet the bslloons flown previously inlo thundersiorms by
visibility study. In oitw measurements by elr- pertition of total current density into our group ot Rice. 11 has ihe tapebility of
croft show that in tha lower boundery r the conduction and convection currents is measuring the heighi profiles of the vecior elec-
serosol 3ize distribution has modes et 0.1 um end different fcom that predicted by theory iric field, the atmospheric conduction current,
1.0 um within the dismetar renge 0.08 Lm S D S 50.0  Neer the surface. and the polar conductivities. The balloon was
we. Supportive enalysis of fllter deposits of designed to msie measuremenls up through the
serosole by scenning electron microscopy and X-ray Tower polar siratosphere (14 km), ond the first
enargy dispersive spectrometry shows that the two two f)ighis of BEEPS have been mide In conjunc-
andes correspond to two differant slze distridu- tion with & solar magneiic sector boundary cross-
tions thet ere cheaically end physiceliy distinc- roiet ing, with one flight on either side of the boun-
tive: The esrosol dominating tha fower partitls diry. These flights are o firsi step in an ef-
ande consists of ipheras sede up of elements MEASUREMENT OP ATMOSPHERIC ELECTRAC fort to measure and undersiend the electrits]
lighter than 3odium; Lhe serotoi domineting the SPACE CHARGE DENSITY PLUCTUATIONS response of the ataosphere, 43 & funcilion of
sose ot 1.0 um consists of both sphericel and aliitude, to Lhe solar sector structure. Know-
nonspherical particles of elements heevier then R. V. Anderson {Navel Resesrch ledge gained from such flights may prove valu- |
sodium. Sulfur (s tha ebundent element, foliowed Laborstory, Code 8325, Weehington, able to the develogment of an understanding of
oy silicon, caicium, eluminue. Changes in the DC 2037%) those sspects of the sun-weather prodblem thai
physical and chemicel seroiol cheracteristics 4130 involve the soler secior siructure. Resulis l
ware mot strong encugh to expiein changes in visi- An lnstrument is described which is fram these flighis will be presenied slong with o ]
bilities that were observed between Jenuary and designed to be selectlvely sensitive to brief description of the instrument. ]
July, 1977. it is concluded that visibltity is turbulent fluctustions of etmoapheric A
w0t strongly effected by the total aerosal con- space charge denslty 1ln eddy size renges 3
contration which Iy detarmined by edvective and as small as S cm. The instrument con- s i
convective processes of tha stmosphers. slsts of a doubly screened Feradey cege “ 103 ¥ 3
made in the form of & 7.5 cm cube of wice
sesh screening which is mainteined ot MEASURENENTS OF THE ELECTRICAL EVOLUTION OF @
- A ground potentiel through s sensltive MEW KEX1CO THUNDERCLOUD.
4 electrometer which hes useble frequency =
response up to severel hundred Hert:z. .'
POSSINLE EFPECTS OF ANTMROPOGENIC SULFUR A double leyer of grounded shield 4 &
] SOURCES OM THE STRATOSPMERIC SULPATE AEROSOL screening isoletes the messuring slenent S. J. Munyedy (el]l et: Mew Mexico Inetitue of L
. laYm from externel e troatetic fielde; Mining and Technoiogy, Socorro, Mt 870011 !
H ellowing it to respond only to the net J. ¥. Bullock JAlro, inc. €.0. Boa 731 Colorado
J. Pallack atmoepherlc cherge within its volume. Springs, CO 609101
0.5, Yoou Neturel ventilatlon of ths sensor pro-
g R.C. Whitten (ell ot NASA-Ames Besearch Center, duces en output current propottionsl to On 17 Auguat 1977 we etudied an fscleted thun-
Moffett Pleid, CA 94035) chenges in this volumetric cherge. The darcloud, centered epprosimstely iour kilametera
8.P. Turce od D Associstes, Marins del Sey, instrument is described, end dats north-eeet Of Lanqmulr Laboretory, uith the ONR/ 3
CA 90291) spectre are pcesented indlcating eqgtee- WNINT Schweitser eirplane and our wertically
?. Emili (Syetems eod Spplied Sciencss Corp., ment with the theory of turbulent mixing scanning ) c» cloud physice radar. The clowd J
Bampton, VA 21666) of etmospherlc cherges. 1ormed scon eftec 0%:00 MST and the teitiel radar {
echo wes detected eround 10:08. The acho inten- -
Aerospace ectivitiea e the high etwoaphera ai1fied tharssiter and e r
” aad telenee of cerbonyl sulflde 10 the tropo- observed near cloud baea eiter 10:16 NST. The
sphars cam pectutd tha stratospharic saroceol airplane made ite initiei ponerration of the pi
layst. It has been suggee , for exampls, thet cloud et 10105 WST and made ¢ totei of Lwenty-two 3
space shuttie rocket engimes wight depoait & i penetretions over the next hour and & half. The Y
siguificent number of slumimum oceide particles time lapese photographe show vigorous turrets grow-
ef smali sise iR the uppec etmosphers; thaee TIME-DEPENDENT ELECTRIC FIELDS IN ing from the lover cloud sterting st about 10:28 :
particies could eecrve as condenestion wuclai for CLEAR AIR AND MODEL CLOUDS nsT. 1
ftesding te newv, largs ¥ SO, petticles end at 10: 30 MST the verticaliy-ecanning redar indi- [\
cdatd enue aignificsntly eleaf che optical depth !Lﬁlﬂ_'..ﬂ (Dept. of Physics, Nlegaras ceted & peak reflactivity of'u &2, equivetiant to £
af the serose) leyer. Putute eircreft (iying o niversity, NY 14109) @ taln tets ia aecess of 10 ww/hr. All of owr 4
tha lower stretosphare could aleo cause pertur~ electric fiaid messuremente indiceted meglibla -
rosol leyer beceues they emit Caiculations have been made to specify cloud electrificetion up to thie time. The cloud
800t ferwed 10 engime combus- the time-dependent electrlicsl environ- became rlectrified shortly before 10132 MST. An
. Piaslly cechboeyl eulfide from ment in which cloud physical proce s slrplane penettetion st 10:32:30 RST meesured ¢
sutface industriel sevrces will rise to the ocecur, Partlcular attention is pald to secimum f181d atrength of ? KV/u: the firet light-
sttatasphere vhers it e photolysed; the sulfur electric flelds with periods from | to aing occurred et 10:36:52 RST. Rlectric field ]
atoms 00 produced undergo o seriss of reactions 20 mlnutes at eltltudes between 2 and 12 stzengths grester than 100 KV/s vers seasured om i
Lesding te eulfur diceide med evemtusily sul- kilometers. The cloud model ig dynami- subesquant pmnetretions. The clowd turrate
fetic acid. Usiag tha Ames stcstoephacic eero- cally and electricelly pessive without reached their apoyee st 11:0% NST and subsided
o0l sedel and eppropriets cedistion modale, we any form of convectlve transport or thereeftar. The frequant lightning eaded efter e
have ssssssed evlfuc sources (a tarwe ef pos- aeparation of charge. The differentlal discharge st 11:08:53 NST although rein continued
eible meas eurfece tamperstute changss. The equation, valid when the total current to feit from the cloud until 11130 mST. I
effocte of astospace sourcee ere quits emall (conduction current and dlsplacement in this talatively sisple stors, the alecteicel ;
(eurface temperetuce changes ef 0.01°C ot lees), curcent) 1s dlvergence free, has been activity sesmed to be atrongly correisted with 3
St wadec cecteis conditivas catboeyi sulf solved. The electrlc fleld o3 s function the verticel developmant of the cloud. Our obeer=
antoeions elght be sigeificoet. of frequency and sltitude has been evelu- vations ere similer to thoss reported sariier by C
ated for an atmosphere wlth a conductive Byers 8 Brahas and by Reynolds and Brvok. - {
ity proflle as glven by Cole and Pierce. . 1
The propegation of the field depends - »
strongly on the ratlo of conduction -‘!
Thunderstorms and Atmospheric current to the dlsplacesent curcent. " 1te 3
When the dlsplescement current is doslnant ;
Electricity the atmosphere wlth or without clouds 1s ELECTRICAL POWER 7ROM !
transparent to time dependent electrlc PRECAPATATION MECHANLSMS POR | 4
Goldrush (H1), Friday 0830h flelds (i.e.), there is very llttle dif- THUNDERSTORM ELECTRIFACATION b
fereance between the fleld st Cloud levels P
Roy T. Arnold (Physics Department, and et ground level. hen the conductlon 2.R. Williams (Dept. of Zerth end |
current 1s domlnant, the electric fleid nncury Sclences, NiT, Cambrldge, ¢
University of Mississippi), Presiding 1s essentlslly equal to the alr-earth Ma. 02139) o8
current denslty dlvided by the local y
conductlivity, The change in air-earth Theorles of thunderstors electrifica- ‘ 4
. e current dus to the model cloud has been tion based on qteviietionsl separetlon 14
evaluasted. The net effect on the time fely on the gravitational potentlel :
MEASUREMENTS IN THE TURBULENT dependent electric fleld within a cloud, energy of precipitation which is but a 1
RLECTRODE LAYER OVER LAND 1a that the magnitude of the etlectric 11 fcactlon {1-58]) of the thunderstors h
fields are somewhat smsller than the energy budget. To obteln a tesll le .
J. C. Wlllett {Neval Research Labotetory values predicted from dlrect Cucrent upper bound on the steady stete electric-
Code 0320, Mashington, DC 20375) theorles. el powver eveiladble In pcecipiteiion mech- .
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Tectonophysics

and decsyed 1etn denetty fluctuatione et sbost 1.4
AU from the eun. Strong decslsrstion commenced ot
sbout 0.4 BU from the eun 1a the case of the die-
turbance generated by the eolar flsre om April) 30/
21K, 1976. These sxamples sugpeal the eelstence
o3 strong platom decelerestion. Ou the other hand,
the dieturhancs gomereted hy the soler flars om
Aug. Y/15h, 1972 propagated with sonetsot speed
(1000 km/eec) ss far se 2 AV from the sun.

“MAS-WAC Post-Doctoral Associste.

$S 42

S1MULATION OP AN INTERPLANETARY PERTURBATION BY
A TIME-OEPENDENT, TWO- O1MENS LORAL , MHD NUMER1CAL
HorL

C. 0°Oaton (C.E.8.R., Unieeraite Paul Sabecter,
31029 Toulouse Cedex, Prancs)

K. Drysr (Specs Environment lLaboratnry, MOAA/ERL,
Bouldsr, Colorado B0303)

S. w

S. M. Bao (dotb st: Univeraity of Alebama {a
funtevilie, Hunteville, Alsbams 35807)

A wumericel ende ia used to tovestigate the in-
fluence of eevers) pstemetere of an ioitiel pulae
st 18 R, on the propegattos and che development of
& parturbation ie an anguler aector of the equa-
torial plens of the sun. Thie code wes Siret used
&y Wu, Rao and Dryer (Planet. Space 5ci., 1979, fe
prase) to soive s eet of equations for ¢ time
dependent, tvo-dimensional D andel for s ome
$1utd soler vind with ediedatic expaseion. The
erctor of the eoler equetorts] plane ie 90° wide
and extende from 18 R, to 2126 K,. The toftial
pulse ia eet arbitrarily ot rhe inner boundary aa-
suming thet ¢ ehock veve fe elready formed. 1ta
parametete sTe the velocity of the shock {rome,
the sogular vidth of the perturbation eed fte dur-
attos st 18 K,. The influence of These parametere
hevs been tested. 1t 1e chowu tdat in eny case
the time deley datveen 18 B, and 226 Ry depends
on the totel amount of energy relessed by the
puise; thte dependence ta atrooger vith the tott-
18] ehock velocity then with the snguler width.
Aleo it sppears thet the shock wave propagatse sc-
cording to s power lav o the iaveree of time
(R=t"®). Annther result te thet the longtiudtnal
extent of the perturbatton st 1 Al esems {0 be
only a function of the time elepeed efter the ar-
rivel of the ehoch froot et this distence. 2¢ fe
als0 ehown thet the Teverse ahock which 1a forwed
ajter 8 fev houre reachee only s 1iafted estent
is lomgttude reletive to the cemtrel directiom of
the pulae.

SS as

PIONEER 10 OBSYRVATIONS OF 1IWTERPLANETARY
SNOCK VAVES BEYOWD 6 AO NZLIOCENTRIC O1STANCE

J.0. Mihelov

W.R. Collerd

J.8. ¥Volfe {(el) sr: MNASA-Amee Resesrch Center,
Motfert Pleld, CA 94035)

Twesty-two cofotating-typs isterplanetery
shochs have bess temtetively idemtified in the
Pioneer 10 Ames plesma snalyser dats from
December, 1974, to July, 1975, as the epncecreit
travaied from 6.2 to 7.7 AD heilocentrie din-
temcs. MNourly emmplee of solar wind plasea
parametare were used to locate ecandldatee far
shecks, end them move detsiled dats were
inspected. The elgnstures sf 12 of th appear
ta be thoes of Sorwerd ehocks. Beceuvae of mon-
conttnuoue spacecreft trachimg, 81 of the 22
temtative ehock evemte occarred ia & dets gap at
laset 3 hours lomg. When compaved asd Combined
with the shock etetietice af Smith and Wolis for
Ploseet 10 sed 11 date ta Decombar, 1974 (ST1D/
77 Meetisg), as sccurremcs tets of about 10 per
100 doys i¢ ohteleed for the 1974-5 data, ond
ebout 16 per 100 daye for 197}, when the two
epacecTeft are ot lese tham 5.1 AU hellocemteic
disteacs. Yhe proportions 8l farverd sad
Tevares typee sppear shout the same far sl)) thbe
atservetions. The tnctesse 1a convective energy
scT s forwerd ehock gt 7.7 AD csa be ee lerge
as 4 ¢ 10 '* erge/enl.

INTIRPLANETARY DISCONTIWUITIES: TIMPORAL
VARJATIONS AND THEZ RADLAL CRADIENT FROM
1 ts 8.5 A0

£. 3. Setth
8. T. Towrutani (woth at: Jet Prepulelom
Laboratary, Passdens, CA 91103}

Copyright teserved by svthors. This page may be freely ropied.
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leterplanetery diecontinuitiee heve beee le-
vastigeted at halioccentric dietences between 1
ond 8.5 AD veing Pioneer 10 end 11 vector haltus
magnetomater olservetione. The principel purpoee
of the atudy wae to investigets a poeeible depee-
dance of tha rete of oceurtence ond propertise of
tha discostinuttics on redial dietencs. Thie
abjectivs tequirted s separstico of spetisl] end
tenporel varisttone using the simultaseous, near-
1y eoatinuous deta frow both epacecreft. Dtscoo-
tinulties were ideetified ueing cerafully devel-
oped criteria thet were showm ro be compereble to
thoes veed 10 sarlier studtee but vhich srs etilld
spplicable 1 the weak magoetie flelds typicel of
lsrge redial dietences. Tempore) chaegee in the
tate of occuTtence evereged over Rartele soler
Totstione were wel)l correlated st Plomcer 10 snd
J1 which wers eepereted by a dtetence of * 2 AU,
The time veristtone conajeted of s elov modula-
t10n of the Tete of occurrence such that succes-
eive increseee end dacressee pereieted Sor eev-
are]l months et ¢ time, preeumably se s resuit of
chenging eoler eonditions. The eorrelation over
wvidely eeparated dtatances ie moet eisply teter-
preted by s model 1o which the dtecoetiouities
originate ineide 1 AU, prodably ocesr the Sun, end
are cosvected outward by the eoler vind., Clesr
evideoce of ¢ dectesae In the rete of occurrence,
p, with dietence hae been obteined. The eimul-
Teneoue Tates frow the tvo espececreft Teveal that
thie decresse 1a well np?xo ?-uod on the average
by the function, o=350 ¢~ {8-1)/é 401, 4ng ¢ radis)
gredieot of 251 per AU. This gredtent may be
apperect and dnea not earily imply that
dieccotinuittes ectually cur ieea frequently
at lerge yedis) distancea. The decreeaed rete nf
occurrecce may ba eseocteted with an increesing
thlchneee of the discontinutites.

S5 a5

SOLAR CYCLE-DEPENDENT NORTH-SOUTR Y1HELD
CONFAGURATLONS OBSERVED )N SOLAR WIND COROTATING
INTERACTION RECIONS

Ronald L. Rosenderg (both st: leet. of Ceophya.
ed Tlanetery Phys., UCLA, L.A., CA. 90024)
Paul J. Coleman, Jr. (also st Dept. ol Zarth and
Space Science, UCLA)

The resulte of auperposed epoch enslyses of IMF
cowponente in cnTotating interection regione
observed with Pioneer 10 in 1972-3 from ~7.5° to
45.4° and 1 to 5 AU indicate the: 1e ehout two-
thirde of the regione, et both eorth and eouth
hatiographic latitudea, the N-S component, By,
was anhaeced end eegetive ie¢ the forvard portion
(obaerved $irat). The reer portinn had en en-
henced poeittve l. The arimuthe]l cowponeet elan
wvae snhenced sed revereed atge. Superpoeed epoch
sneiyess of By ta torerscttoe regions ie dete
taken with other epacecraft frow 1964-1973 todi-
ceted ¢ eimtier eystematic cooftguretion. in
pre-1970 data the fnrvard portion of the inter-
ectios Tegtona hed eehanced sorthward By, on the
averege. The Ry configuretfne Teveraed phaae
oeer the bagtnaing of 1970 ea dld the dipoler-
reiated dominaot polartty effect. The obeerved
$teld eonflguration cao ha deacrtbed for tbe
mode]l of the INP ia which & neer equetorisl
current eheet eeperetes ftelde of oppoette
polerity derived from the estension of the solsr
dipole-1ike ftsild. Perturbettons in the wicintty
nf en ioterection regton cause the field 1tines
repreaentteg the IMP to bulge avey {108 the
curreot eheet in the majnrity of cesee.

£S A%

INTERFLARETARY CURBENT SKEET AND NACKETIC
FIELD SECTOR STRUCTURK

£.L.C. ds Jonsalen

¥.D, Gonsaleg (both at: Iantitats ds Pes—
quises Bapacieis-INPE, Conesldo Nesional
da Desenvolviaento Cleniifieo & Tecnolé-
gie0~-CNPy, 12200 SKko Joud doe Canpos, SP,
PBraell)

Sons evldenoes of a sbort and leng tere
dehaviow of the jatarplanstary sagnetls
f1814 asclor strusture, baned on statietical
studles carried out with deily valuea of
the polarity of the interplanetary magnatle
11818, ¥111 be presented. Thia study sup~
porte the ldem of an lotsrplenetary swrremt
sbass sossvhat tilted vith raspect teo the
ecliptle plans, glving ries Yueicelly to o
long fars-taso seclor pettars far the ister-
planstary sagnstic field steerved st Karth.
Sowe corsequencas of tha istersetion of the

isterplansiary ourrent abeetl and assceisted
sagnstis struoturs (involving asotlore, kiske
and folds) with magnetospheris owrreets will
be discussed.

SECTOR BOUNDARY PASSAGE FORECASTING

G. R. Heckman (Spscs Eevironsemt Servicss
Ceeter, MOAA, Boulder, Colo. 30303)

P. H. Schervar (lest. for Plesms Beseerch
vis Crespa, Steeford, Celtf. 9430%)

A. J. Weinhaimer (Spsce Physice Dept., Rice
University, Houston, Tezas 77001)

1n June of 1978, the Space Eevironment
Services Coeter successfully forecest a signif-
1ceet eoler esector boundary passege is SUppoTl
of & short saries of scientific balloon laumches
conducted by Rice Unieerstty st Poiet Barrow,
Aleske, Osily soler meen magnetic field mees-
urements, made et Stenford, and inferencss of
the ieterplesetery aagnettc field direction,
besed on the streegth of the Thule, Creceland
magnetic fiald l-compoeent, vers ased to make
the forecests. The technique of foracastieg
selocted saigeificest boundaty passages te de- : |
scribed, as well as the method of monstoring
the tnterplesctery fteld ditection to determtne,
te seer reel ttae, whether the predicted pas- l i
sage has actually telen plece. The prediction . )
of stgefficant boundery passeges 33 thought to >
be useful to the reseerch community; thus, &
eew limited SESC service (ievolvieg forecasts b
end elerts of sigeificant boundery passeges) 3
13 eneounced. .

Tectonophysics

Trenches, Arcs, and Back Arc

Basins of the Westemn Pacific:

General Resuits of DSDP and

General Papers

E! Dorado (JT), Monday 0800h

Robert Scott (Dept. Geology, College of
Geosciences, Texas A& M Univ),
and )

George Klein (Dept. Geology, Univ. of
inois), Presiding

ORILLING RESULTS FROM LEG 5B, DSLF, IN T
SHIKOLU BASIN AND DAITO $1DGE-AND-BASiN PROVIMCE
OF THE NORTHWLSTERN PHILIPPINE SEA

George deVries Biere, Dept. of Geology, Umiv. of
1113n01s st Urbene-Chespaign, Urbens,1L. 61801

Katuo Kobayeshi, Oceen Beseerch lest. Unie. of
Tokyo, 1-15-1 Ma dei, Nehano-hy, Toyho 164,
Jepan

LEG 38 Scaieetific Steff

Leg S8 drilled three sites (442,441,444) 1n
the Shikoku bech-erc Resie and two le the Deita
Sidge-end-Sesin proviecs (445,448). Shitedu
Besie sites penetratead heaipeleglc clsvs overly
ieg tholeiitic pillow sed tetruslve beselts.
Seselt sills tntruded both sediments end pillew
laves. Age of oldest sediments wes 13-21 myBF
(442), and 14:-15 mySP (443,444). Oldest sedin
ent age st 442 tolecides with magnetic snomsly &
sge for Shis site, wherees oldest sediment eges
ot 441 eed 444 ere ot varience with magnettc
asomaly 6A ege for those sites. These results
show thet the Shikolu Basin wes thsratterited
by & history of post-spreadieg,off.ridge volcan- 3
138 thet obscured true sedimret/basrment ages, 3
end may eccount for the high heet fiow and
rough topogrephy of the beste. Our date sppest
competlble with eii proposed spreadieg mndels
suggested for the besin
The Daito Ridge-sed-fSasie Province sites (445,
440) consist of an uppet pelsgic letervel und o i
lower section of volcanitiestic turbidites
{1etruded by 21 baselt sills st 446). Magnetir
lecliestton date suggest that this tegion drif-
ted north e distesce of 1,000 Aa feon en equat-
otiel letitude dutieg the pest S) wy. Aithough
basement wes not reeched, drlllieg terminated
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Susan Wes: reports lrom San Francisco at the fall meeting of the American Geophysical Union

Adding to the ocean crust mystery

Until Woods Hole Oceanographic Institution’s Afvin took a
closer look at the mid-Atlantic Ridge during the summer of 1978,
oceanographers thought only one type of basalt — called pillow
basalt because of its frothy appearance — was pushed out of the
spreading ridges onto the ocean crust. But, says H. Paul Johnson
of the University of Washington, Alvin's deep-towed camera
confirmed what earlier work on the Galapagos Rift suggested:
that basalts also exist in thin horizontal sheets and in thick,
mass’-u units. i

Johnson says the three types may represent different stages of
ridge aciivity. The thick units may represent rapid outpourings
of magma along very young, long fissures. The thin sheets may
mark slower flows from narrowed channels and the pillows
could result as the sources of magma close to a single point.

The pillow basalts — which have been extensively studied —
were thought by some to account for the magnetic structure of
the ocean crust alone, says Johnson. Now, he says, researchers
will have to consider the magnetic properties of all three types.
“They represent a third of the ocean crust we just didnt know
was there,” he says.

Solar magnetic field polarity: Part one

The polarity of the sun's magnetic field chariges as it rotates.
The point where it changes is called a sector boundary crossing.
The irregular changes in polarity have been postulated to cause
electrical changes in the earth's atmosphere which in turn may
affect the weather (SN: 12/31/77, p. 423).

Last June, when researchers at Rice University decided to
study the possible electrical changes before and after a bound-
ary crossing, they found one small problem: They had no way to
tell when a crossing would occur. Gary Heckman, chief of the
National Oceanic and Atmospheric Administration’s Space Envi-
ronment Services Center in Boulder, Colo., came to their rescue.
At the meeting, he described the first attempt —and a successful
one — to predict a boundary crossing.

A telescope at Stanford University's Institute for Plasma Re-
search measures the mean magnetic field of the sun—the sum of
the polarities of the regions of the sun facing earth. A ground-
based magnetometer at Thule, Greenland, allows researchers to
infer the direction of the sun's magnetic field and thus mark the
date of polarity changes after they occur.

Having monitored the mean magnetic field and the sector
boundary crossings, Heckman and his group knew that the
crossings typically are registered on earth three-and-a-half to
four-and-a-half days after the mean field, as measured from
Stanford, nears zero. When the Rice researchers contacted
Heckman at tHe last minute from their launch site in Point
Barrow, Alaska, the NOAA group came up with two dates which
they predicted would just straddle the crossing. They picked the
exact crossing date within one day. Real-time data, from the
1SEE-C satellite for example, could pinpoint the crossings even
more precisely, says Heckman.

Solar magnetic field polarity: Part two

Andrew J. Weinheimer of Rice University was there to com-
plete the story. The boundary crossing studies marked the first
two flights of a balloon-borne instrument called seeps (Balloon
Electrical Environment Profiling System). While other similar
instruments hang below the balloon as it carries them aloft,
s£EPS sits inside. In addition, the aluminum-coated surface of the
four-meter-diameter balloon is actually part of the instrument;
the static electricity created by the plastic balloons of other
systems often interferes with measurements. Taking continuous
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readings up to 14 kilometers, the system measures the electric
field intensity and direction, the ability of the air to conduct
electricity and the air-to-earth current.

Based on their preliminary data, Weinheimer said the atmos-
pheric electrical property most alfected by the change in solar
magnetic lield polarity seems to be conductivity. The positive
ion conductivity—the ability of positive ions to carry conductiv-
ity — appears to have been greater before the polarity change
than after it, he said. The Rice team hopes to have sBeeps monitor
the same properties daily for an entire 27-day solar rotation.

Measuring continent growth

James R. Lawrence of Lamont-Doherty Geological Observa-

tory has calculated that the continents may have grown a
minimum of five percent and a maximum of 40 percent during
the past three billion years. If, as some researchers believe, the
uppermost ocean sediments riding atop the ocean plates are
scraped off as the plates move under the continents, the conti-
nents have grown by five percent, Lawrence says. Based on
measured fluctuations of O® in deep ocean sediment cores,
Lawrence says additional material from the volcanic layer of the
ocean crust —called layer two—may have increased the conti-
nents another 35 percent.
- The concentration of O*® depends on the type of reaction that
occurs between the ocean crust and seawater. Low temperature
reactions between ocean basalts and seawater use up 0" and
create hydrous material.

Because of its high water content, such material is not likely to
descend into the mantle without further alteration. High tem-
perature reactions, on the other hand, produce O" and easily
subducted material. Because the ratio of O™ to O' in the ocean
crust has remained constant over geologic time, Lawrence ob-
served that either more high temperature reactions must occur
or the O-depleting hydrous rock must be removed in order to
preserve the ratlo. The measurements of 0' fluctuations indi-
cate that not enough high temperature alteration occurs for that
process alone to be responsible for maintaining the oxygen
isotope ratio. However, Lawrence says, five to 15 percent of the
volcanic layer is hydrous. The addition of this material to the
continents, which would increase their sizes by as much as 35
percent, could preserve the proper isotope ratio.

Interpreting seismic wave decay

Seismologists have long been able to use changes in the speed
of seismic waves to determine the thickness of the crust and the
size of the earth’s core. However, they have not known how to
interpret the varying rates at which seismic waves decay or die
away. Don L. Anderson of California Institute of Technology
described a theory based in materials science that may allow
scientists to quantify the physical conditions reflected by chang-
ing decay rates.

Imperfections in crystals determine how they respond to dif-
ferent physical conditions. Laboratory tests of stress and tem-
perature on crystals show that they absorb more energy under
higher stress and at higher temperature. Anderson and co-
worker J. B. Minster postulate that the same mechanisms oper-
ate in the mantie: Where the mantle temperature is high, the
energy of seismic waves will be absorbed quickly and the waves
will decay very rapidly. Likewise, areas of high stress will absorb
energy quickly and seismic waves will not propagate far. l.abora-

* tory-determined calibrations will allow scienlists to inler tem-

perature distributlon in the earth's mantle and to track stress
buildup, Anderson says. ’
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