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Abstract An analysis of the rates of change in the geomagnetic

field components in the period range ^0 — 600 nee recorded n.t Kondn.vil

and Hikkaduwa, two stations in the equatorial electro jet belt near the

nothern and south western coasts respectively of Sri Lanka,shown

anomalous variations.The results confirm induced current concentration

in the Palk Strait and deflection of induced currents round the southern

eoant of Sri Lanka postulatad by earlier workerre from observations of

33C and flay events at Indian ritRtions arid from analogue and numerical

model studies. At Kondavi 1,which is nituatcd clone to the (jeomagnetic

equator,no appreciable differenot; in the night—time nnd day-time vn.lut!B

of AZ îH ;̂ nd AD/^I ration vjan noticed while n.t Fikka.duwn, a ntntion

nitua.ted under the edj»R of the equatorial elnctro.jot helt, a d.iy—time

unhancemer.t of AZ.iiH ratios win found .it 'ill noriodr: in the observed

range. An enhancement of the? H component ,i.t Colombo over thst at

Hikkfiduwa was also found at fihort periodTtthe enhancenent brainy greater

at day-time. The day-time enhancement in the A 7, fo.K ratios: at Hiktaiduwa

and in the ratio of the H components at fiolotnbo and Hikkaduwa could b'j

HUG to the effect of the ecuatori:il °lectro i^t on the rrhort period

variations.

1. Introduction Anomalies in transient geomagnetic, variations r!uch as

teyn,SSCs and SubstormB have bean observed nt three permanent Indian

magnetic observatories,Trivnndruin, Annamnlainng.-ii- and Kodai kuna.l, which

are in the equatorial eleotrojet belt.Of thcr,G,thG f irs t two fire in the

coastal region and the anomalies there have been the subjact of intensive

study by several workers(Nitiyananda et al,,1977;Rajaram et al.,1979;

Srivastava and Abbas, I98O; Singh et al.,193?), similar anomnlicrs havR

* To be submitted for publication.

** Permanent address: Department of Physics, University of Jaffna,
Jaffna, Sri Lanka.
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buen observed at a number of temporary stations in the South ITU-IH

coastal re,<*ion( Thakur et a l , , 198 l ) . It has been ;s riovm {e. g. i.'itiyannnda

et al.,1977) that the anomalies at Annamalainaftar and Trivfuiilrum

cannot be explained on the usu^l coast offset, fle^ionall.y induced

currents Channelled thni;i>:: n [•orni'jrt I :](• rep'or in t.-.r low.-" r-i;:;-. or

upnnr mantle under the Polk 3trn.it and deflected round tho southern t ip

or India have been invoked as the possible source" of these womaling,

Analof̂ ue ( Pa-iamastorikaa and ilaorendol, 19^1) '""id numerical ( Takfida and

Mnoda, 1979; !?am,a?;wamy et al.,19'Tc>) [M'lfil studies seem to fiunriort this

viev.r. For confirmation of the existence of a channelling conductor

between India aril "ri Lanka, however, i t i~ essential to have dat=i from

ori Lankan station ;, Tim limitation irmo«cd by the nan-amil-\!)ility

of ;;uch datn im.r, b«on i rli'vnp'l w.rlicr by Hi tiy=m.n•!•> I T ! Jn.yn.kuir.r>.r(l93l).

Papamarjtorikan ami K'lorcndol (19^^), hf.vo point«l out t in n^od Tor ntuili^r: on

tho dGp^ndemo of &;',/&]{ ration tin noriod on nittirsr "ido of the Palic

otrfiit to derive quantitative conclusion" on the spatial extent of the

nonduntivity enhanctimontn, The only published latn aviilable from the

3ri Lankan :;idc no far have baan thone taken by Kannin,Tara(197n) at

Colombo, a ooastal atation,and by Kunn.ratnnm(l93l) at a number of inlind

ntntionr,,on the variation oTA'',^!! in tjic period ranf̂ o n0 - 600 :;oc.

These data rnfer nainly to variations at day-tini': when the t;o:iuniisormit,y

of the ririinary current -cures -'ids to the complexity of the Problem and

to station:; which urn lun.7. l ikely to be affectod by currents ctiannelle.l

through the Palk Gtrait or deflected round the southern coarrt, of ori Ijrmka.

I-i tho prenent ;itudy,d.nta an A7,/AH andAD^H at Kbndavil, AZi l ! at Hikkaduwa

and thri rat io of the 1] components at Colombo and Hikkadu:;a,all in the

neriod ran/;o r10 - 600 MC,are prcnontod anrl dinounned. Kondn.vil iH

about IS. 5 km from the nothern and weistorn consts of Jaffna I'enianula,

Gri Linka and Hiklcaduvra in about ^ km from the i;outh western coa:.;t of

riri Lanka. Colombo i" about O.1^ km from the western co-ifit of ari I_̂ i.nka,

The locations of the stations are nhovm in fiff-1 in a map of India

and Sri Lanka, Al.'io showti ivi thi:; map are Annamalainagar arvl Trivanilru.il,

two permanent magnetic ntationw in India,and Adiramapattiium,-'i temporary

station used by Thaltur et a l . , ( l 98 l ) which it: cloaont to Kondnvil

across tlie Palk o t ra i t ,

^.Data and analynis The d.its. ilinnusrsed in thin naper refer to thor.e

recorded at Kbririivil from 7 April 1973 to ^7 April 1973, C9 Jui\n 1971

to 3 July 1971 nnd 16 July 1973 to 19 July 1973 "'.d •-•+. HilcTAduwa 'rora

9 i^obruary 197'3 to l n March 1975 usiiiv; tvro a i r eore-l ind\ietion coilr: vdtli

i'TS.lvTjiomotor amplifiers.The detailo of the letentors .md their opur'-tion

have been described elsewhere ( Ktmoratnam, 19rjl ) • Ti;r; normal -e.ir.itivi.ty

of tliR"e cletnotorn w?i; •".bout 0.01 -r" r~~ mm , but, the :-:c"::itivitie.

could, be raised or lovrored by adjuetin:^ the r̂ ain of \h^: ; ;nilifi'-r- .

T!io .'-.vailability of only two detectors limited thn r-co-ic of ti.e 'rar1;

oonaidoriibly. At any r.;tatio;i,only r-it'y; of chanfre of two of the three

components }I,T) and Z could, be recorded ^itriul ta.n^-ously.At KonrV".vil

continuous records of either dH/dt and dZ^dt or dli/dt and d!)/'"t wre

taken during tb.e periods mentioned above. At Hikkaduwa, the recordiji,^;

liad to bo terminated unexpectedly dura to instrument fai lure and only

aimultanooura recordc of dtl/dt and dz/dt were take;-; during tlie relevant

i)oriod,Hovjever,during thi:'; neriod,"'. tri?.l run for throe days I.TIS n^da

of a nevrly constructed detector at the TTnivirsity of Colombo a-id recording

of dH./dt over a day and a nijht became av'iilable for eom-irisoi: i-ith

those at Hikkaduwn, Records "it Jill s.tation:; >rere taken at '•• chart v^e'""

of either 6 or 1 ° i ieh -̂ er l̂ our*

Visual inspection of the records showed a strong correla.t,iou betvreen

D P-nd II at Kondavil and .also between 7, and K at 'joth Kondavil and

Hildtaduwa.At Kondavil when II increased northwards,'', increased upwards

and D VfiLil.w.-ir-if,. At Hikkaduwa when II increased nort.hv-ard.';, 7, incre'se-d

dovniwardr.. Accordingly, A^x*H and AU.'Aii have bcei takc.i negative "t

Koti'lavil '-ihile --.t I!ikkaduw.n fi^/AI! is nOr;itive.These rat ios ;rerc comput'.;•!.
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uning the peak to peak amplituden of signals which had clear sinusoidal

or quasi-sinusoidal appearance and extended for more than one and a

half full period. In fig.' ' , &?JAYi values at Kondavil have hem plotted

la a function of period for day—time (6 — 18 hr) and night-time (18 — 6 hr).

The day-time plots correspond to 305 signals and the night-time plot

to 99 signals.The solid curve represents •a smooth line drawn visually

through the centroid of points and indicates the general trend of variation

of A3.&H with neriod.In fig.3,a similar plot han been made forAD/iiH at

Kondnvil.51 day-time events and 21 night—time events were used in this

plot.A plot of AZ/iiH at Hikkarluw.i as a function of period using 44 day-time

events and. 74 night-time events in shown in fig.4. In figS.5 arltl 7

simultaneous records of dsAlt taken during the night and day respectively

on 16 I'ebruary 1975 i t Colombo and Hikkaduwa are shown. A power spectrum

analysis of theso records were made by the Blaokman-Tukey method and the

results are shown in figs.6 and ft respectively.

3. Discussion of results

3.1 Anomalies at Kondavil It will be noun from f ig. ? that the A3/AK

ration at Kondavil are small at short periods but increase in magnitude

with increase in neriod rather rapidly at fir~t from n, value of about

—0,1 at 30 sec period to about —0.15 at l̂ O :iec period.The increase in

gradual thereaftor and the ratio reachon a value of about —0.55 in the

period range 3G0 - 600 snc.No appreciable difference in the day-time and

nitfht-time values; of the ratios could be seen, Similar variations inAD.&H

with period can bo noticed from fig.3. In this case AD/JlH increases in

magnitude from a value of about —0.1 at 30 sec period to about —0,̂  at

IPO nee period and remains more or less constant at this value for higher

periods.Thn number of lorvc period night-time signals available for

oomnutation of iD^iH war. sma.ll no that no firm co ielusion could be made

about the nipht-time values of AD/AH in the long period range although

the few lonff period signals available indicated the Game value of -0.3

for thfi niftht—time ratio.

-k-

The higher period range in the present studyfi.e about 360 — 600 sec,

corresponds to the lower period range of the night-time SSC event3

studied by Nit jyananda ot al . (1977) and Thakur et a l . <198l) at

Trivandrum,Annamalainagar and Other Indian stations.The night-time

A^^H ratios at Trivandrum and Annamalainagar for this period ranfjo

ware reported to bs 1.96 and 0.43 respectively and the correspending

AD./iH ra-lioa WEt-e 0.11 and -0,3 respactively(Takeda and Maeda,1979).

As the flight—time induoin^ fiald in the senatorial regions doer, not have

appreciable 7, or u components, anomalous values of Z and T) present in the

geomagnetio variations in the equatorial regions have to bm interpreted

in terms of perturbations of the induoed currents by the complex land

ocean boundary and the presence of any anomalous conductors.As mentioned

previously, the anomalies in the Z and t> variations at Trivandrum and

Ann atria lainagar cannot be interpreted in terms of coast effect alone.

Further,the analogue model studies of Papamastorakis and Haereridel(l983)

fhow that at periods correspondinf; to SIX and Bay events, there cannot be

appreciable current channelling through the shallow waters of the Palk

Strait,The night—time anomalies in the 2 and n variations at Annanalainngnr

and other coastal stations in South Astern India have been interpreted

in terms of regionally induced currents channelled through a conducting

region in the crust or upper mantle under the Palk Strait.Geology and

teotonics of Southern India seem to indicate the presence of rift 7.onnr,

in the region which can provide such a conducting channel in the crunrt

or upper mantle(Witiyananda and Jayakumar,1981;Thakur et al.,1981).

The present study reveals the existence of anomalies in Z and D

variations at Kondavil which are comparable in magnitude to those observed

at Annamalainagar.Further,the sense of variation of Z with respect to H,

which is opposite to that at Annamalainagar and the sense of variation

of D with respect to H,which is the same as that at Annamalainagar,

reinforce the idea of current concentration in the Palk Strait which

lies inbetween Annamalainagar and Kondavil.This view is further

strengthened by the reported presence of large anomalies in tho :7. ~<id D

-5-
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variations at Adiraimpattinara(Thakur et al.,ig8l) in the same sense as

that at Annamal R.i :ia^a.r. t\cti:-nm:ip<\';t i nfim i:; the c'I.Q.L;ent Indian rotation

to Kondavil acrosr, the Palk Strait,

For periods loss than about 9(1 sec,the skin depth for an ocean of

conductivity 3.6 3 m would be loss thin n )cm which i s the ^vera^e depth

of the ocean surrounding 5ri Lanka,At tharjc perio is, appreciable currents

will be induced mainly in tha ocean waters surrounding ori Lanka and

India and channelled through the -hallow waters of the Palk Strait

and the underlying hi^h conducting sediments which arn reported to be

about 3 Ion thiek(TCanaswa.my ot a l . , l^"r>) . At higher periods, substantial

currents vjill bn induced in the oceanic and continental crusts '-id i:!:o

oceanic mantle •-,;•! well and thn currents will bo channelled not oily

through the high conducting sediments but also through the prononed

conducting channel in the crust or upper mantle under the Palk Strait .

Detail model calculations of A Z A H aa a function of period are not

available for comparison with the present data.Kowevcr,the calculations

of Takcdn and Maoda(l979) indicate that tha concentration and diffusion

into land of the perturbing currents dun to chaimQlliur; through th<=!

P a l k K t r e i t : i . r , d d c C ! e e l - i o n r o u n d '.:\i<= n>y.i\ • , - . - r n ' : o n : - ' . . i j l ' : ' i ' i l ' u i k ; i ' ] . • - f . v . - . p

with incroar.c in noriod.Thif! might acooiint for ths inornnfie inAKin

valuer? with period at Kondavil.

.3.^ Anomalies at Hikkaduwa An mentioned previously, the A Zf&R ratios at

Hikfciduwn are ponitivn and their values ara much higher than those at

Kondavil (fif;, 4) . The ratbn incre=ne with increase in period from about

0,40 at 60 ^ee ncriod to about 1,0 n.t ^60 sec period at nirfit-tino.

The corresponding values at -iay-timo at thK-n nflriod- are --bout 0.50 and

1.^ rennectively.Thun, there is a marked day-time enhancement of theAZ,^H

ratios at a l l periods,The night-time value of 1.0 for }60 sec Deriod

is comparable to the value of 1.?6 observed at Trivandrum.Such high

values are to be expected at Hiktoiduwa and Trivandrum as these? stations

l ie close to the concentration of induced currents deflected round the

southern coast of Sri Lanka and the southern t ip of India respectively.

Unlikc Kondavil which lion close to the geomagnetic equator,Hikladuwa

is situated below the ed^e of the equatorial electro je t . At day-tine, a 7,

coE]jomrit in the primary field variation coull be exnectod at Hikkadur.-m.

This Y, variation will be in the name sense as that due to the ividunod

currants deflected round the southern eoant of Sri Lanka and the two

variatiorw will rsinforco each other producing tho obcervod Rnhanccnent of

thn/iZ^H ratios at day-time, Md.it ion al effects dun to thn difforoncc in

the day-time p.nd nif;ht-tinie induced current pattern may also bn iirnneit,

At Ilikkaduwa •anomalitjEj vrera noted in t;ic H variations ;jri well.ft stri^ir;

of three Pi? events vjere recorded at HiktaiduT-.'.i '•••vi Holiiraho oa tho ni^ht

of 16 February 1975 (fi£. 5) .The nn-.iritivity of tlin -Int^'-.tor :••% Coloin'jo

ins 1,18 t 0,0^ time:; the sensitivity of the detector at -lil.J:.i..'.'nta at

a l l periods.lt will bo apparent from fi,'C.r) that, ow\ nftcr allnvrin,^ for

the difference in sensi t ivi t ies , the Tl'dt "alues at Hikkaduwa are lower

than tin1;" at Colombo for periods corrospoi li • - to those of the evants

recorded,The records vjore digitised every 1^ sen a-vl the power spectra

of the nifi!V\l'i computed by the Bla.cliinar.-Tukoy nct'nod unin.'- a total n." ^"0

'v.il-itn an:l. a la;^ of C",. It is seen (ri,^, 6) that the '™jc.r i" rot\r.!;'iir--l-.-'i

viit!iiu tho -leriod ra-i-̂ c "/-7'1 Tac.Tlie ratio of +,:ie -loiror i:t T]i'-|-->.-luv.'-a

to tJiat at Colombo i i t'v; -liffereit rre'ni'?iey 'ja-;'!- withi- this ra-i-n is

more or less constant v.vl ±r, about 0.A6 "ivin,T a value of Q.6"> CorAlLHI1,,,

the ratio of amplitudes o r II variatio-T: at l'i''.T::-vliiypi. and Colombo.'!i-.".[ the

sii^ialB were considerei "':'; three .r:nn'T;vt^ eveiitn -':.nl ti"eip nov/fT S'^ctpa

computed se]"-'arately no substaritial difference in the result vras obtained,

A similar riunnression of H va,lucs at sliort periods v.'a.s ':.lse rennrta I by

'ftngh et al.fl^T"1) at Trivaidrujn.The r^iluotion in the values ef !: - t

Hild<:adu(-/a at s.hort periods in relation to those at Colombo ear-, be understood

qualitatively in terms of tha model caleulatirvis n-iven by Tak.erlT and M'": l.a,

(1979) and their f igs. r1 and 3 ,Tivin£ the contours of the • dditioaal

(perturbing) currents when the primary inducing field i s northvmrds.

Hikkadur-ra i s close to the eastviard flowing perturbinf; current :, the r;fpeet

of v?);ic!! vi i l l be to reduce the northward horizontal r,on-:n,ie,it at ]Iikva/;.uv;a.

At lev: Periods the effect of those ^erturbin.^ currents at Colombo will î 1



small and the not rcnult will bo an euhannemont of thu H component at

Colombo in relation to -that at Hiktoiduwn. Ai higher PKriodn, however, the

perturbing currant r; will diffuao far inland asxi the H variations at

Colombo too will bo ;-;upnro'-.:;orl. Similar arffusmontr; will apply to the

r;umrnn:-ion nf H variationiat Trivp.ndrum reported by Oinfth et al . ( igfP).

At day—timo an iiicrca::K'l Buhanciimont of II variation:: .at Colombo iri

rolTtiou to thfit -it Hikkaduiia, nrnnumably dus to this effeot of ths equatorial

olnotrojrrtjwa/; noticed for short period variation. A visual inspection of

:;imultanooun rncordr; of dllAlt taken at Colombo -and Ilikkaduwa at day—timo

on the sixmo toy, that î : 16 February 1975, roveair; that nhort period

variations in tho Colombo record nro ^upnre.'sned in tho Hikfcaduwi ronord

(fi^. 7).1-nii!"! i" bonn out morn nlf;H.rly from the poucr :-mnctr.'i of fno

nii;nT,ln(ri/;."O.In thin c,->rr .n tol-a nf "/10 noiirtn l i ,pt i ;nd -..t 1" - ' ^

i a tn -pvn l .-vi--l -1 1'".,̂  of Z1^ i-jern n:j'vl ir^ t ] i^ nonnut?,t io:n of t h o !">ov.":r . '1ir i" l;r"!.

T]if-! poi.'nr i : : o o n o ^ i t r . ' t ^ ^ l i n ba: id- of ' ^ r i o d n v r i t h i n i l i O r'nii1^:; ^7—^6 rr-rt

V i - 1 r rrnc,/]^—96 ncn and 9^—r^7l> '"-'- an rl i " t ' ^r'r: r^.n^fi:'. tl"in r a t i o of pov:c-r

a t Hikk-i l.nva t o t h a t -'t Goloir.bo a r c ••bout 0 . l'\, 0 . V., '\ °" n,r\ O."C r'sri-v-sctivr;

nor-rnci'Kv.vlinr. t o r a t i o : - of A I ^ i i ; i f , of n. 16, O. r)7, 0 . 90 arvi 0 . 9 " r r ' - . - i i n t i v - ' l y .

T h u - , ; i t 1;l;i! : ; ' ior t l o r i o d oil'1. t ! ic ArL iv.!f, r a t i o : : -.r1; l:n-r'ir tl:.in t h^

r:o.rrfir;;)n:idin.^ :ii;^:t.—tinm v a l i w : , I t nhou ld !iovj--jr:r '"'' IIOT-N' i ' i mi -1 l,!i"t

thr:r.<> co.i^lu::if>'i: ''.rr. barjnd on "b]in ^n. ' . ly ' i in o.i' r e c o r d : : t a k n i o n l y 0 1

onn ij/i.y rj.!]:] ono Ti;";lit.

••1. Coacliioion:: A.-ionalicn in iiOjinti^ variat ion- ' in thn 'inr.in.'l

M0 — 600 r:r;t; b.avn bnon obnorvod nt ]{ond^vil .̂n.l llikkaliu;^ f t.vo "tatiovi:; in

"1:1IF: equatorial olnp.tro.int bnlt nln:m to thr̂  nor-Lli^rii and ~nuth Te-itern

^oa:itrl. rn:i!i^^tivoly of "iri Laillia* Thr̂  'inomalio:.{ .-it Kotidavil catt bo oxplainel

qurvlitativaly in tnrin:_i of indllood curront;; nhanTl^llcd through oonductin,^

rriiTion^ under thn Pallc "trai t "ind thone at Hildraduwa in torrn:; of induced

current:.; dofleotorl round tho oouthsrn noarit of .'iri La'ika. A day-timo

onhanr.nnont of AZtfan rations at Hikkaduv;'L at n.11 porio-lr; a.rid a ::;i;:iilar

niiMp-nnnnont of AH 'Ali , thf ratio of I! ootrmonmt:- "it <;olo:n'jo

-n-l Iti^-ahnr.. at ;l:ort --.rriod^ ocru ob-n^vod. Detail mo t-1 oalnulat io v:

of AZ/tfl an ̂  function of period and mapiotic array atudioa in the

northwestern and western coastH of Sri Lanka are necessary for n

rfuantitative intnrnrratation of the data p.nd tha delineation of tho

prononod oonduntiifT cliFMinol undor the Palk fftrait.

itn Thn oypprimental part of tho work ro'.jortf.'l i') tVii".

p a p o r war-, don'i v jh i le t h o a u t h o r wan n mnmb'jr of t i le fHa.ff of l,in

Oi;nartrsnt of Fli;-r;ir;r5,Uriivorr:ity of Colonbo, ",ri I,anka.Ti\". analy:iir;

of the data vrar, nado duri'l,T a vinit ta f'.a I'it':r-iatin>ial Cnnti-r: for

Thfora-tiaal Ph,yninr;(lCTP), Italy, an an A:jr;ociatn.Th!' -.utlnr vrir-'-i';- Lo

thank the University of Colombo for thn Pan-jlilioT |irovi;lod and tlir-

ICTP for the ft3nociator;hin. lie would likt- ':o thr.nh rrntv-:;:-,nr

Abdus Siilam, the International Atomic r:nerp:y Ar.vf-.ry and UTll̂ '.CO Tor

ho-.pU.nl Ity at the Inf.ernat ional Centre for Tiieciret icnl Phy 31 <• f,,

Trieste.
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induct ion in thn Sout'i Indian onn.-"i.,T.r;no^hIynI,'P :(J1.-JJ.".

fti,j.1r,iin, M. , Ĵirvj-h, 3, P. , fatiy'tnrui:la, N. n.::d Af^n-j.-.l, A. K. , 1979. i'if.fnot of t!m

p r o n c ; " i c o o f ' i m i ' . l u f l : i ] r . • ' • • . ' - • i n y u . - \ i ' r l w r i - r l T r - ' l i ' i ? 1 r • •_ i . - - r ' i . • i . r R - " i i ". "i - J T H ••>:>. t . l

rti.-..turnr; of t!iR r";ur..t n r i r-.l olur. Lro.j -• t . Gno:>h,y:.!. J . R. A^t ron . :jnn. , r,C tl^T-l^C:

^marn-rnm.y, V. , \rp-n^l, A.K. and oin,-h, 15.1'. , 19?r>. A th r<-n_ l i rvn ;:inn,-.l m.ur."rif-^.1

tnodril r;tudy of nloGtronn^.tfil i r; i-idiitrtio1: .-irou.il t : io I dian : " : ' i i r ' i i l a *.:vl

o r i r,inkr,. i n l a i d , P)i,v:;. - > r l h Plannl , . j r t , - . v , , 10: S^~6l

.'.;in/;li, Fi.P. ,A/T-i.™-a,/L.K---.n.l C.-IT-IO, I,. , 19n>'\ /l.iior.V.li^r; in II a t !l:d'-it:

r:"Ur-itori.al r:t-->.tionr: p.nd "Ihcir c.Trjnt n i o'[u=itnrinl '-L.-.-'.nn^i-.r-it:~. J.Atrno:'-.

TfDTT-.Fhyr;. ,A/\ :"41-.P/]/;

I'.-ivc-t-'v:!., B . J . and /Lbbn.-;,!!., l^BO.An i;itrirnr'.'t--'.tio:i or thn i ' v luc t ion w r o w ;

•'1 I:]!l.i-';i ;t,r'.tioii::.J,Goo]iv,/;, finon], i -n t r , , . •p :ou ;v>l . I . , . :H37-oI196

Tal;f;dn.,M.a'id I.^nd-.j H-, 1?79. Krfnct oT tho - o f i ^ t l i i n n n i r i ; ? . i - . t i o . i of toutli

l'idi..-jir'.ad :iri T;viV.-i ro;io::.-i o i t h o i-idn^Dd Pi^lrl a t •:hort vioriud.

tair,-J.K. ,Mcih-i;;hr1bdo,]I.V.f,\ror-"., 3.:t. mid ran.^li, TJ.P. ,iyM .A'-onrAity.z in

frnoinr'.fnit! t in v.-ri^bio'i:; on 1'iMin:;ular Inilia near B-.l': f!trvi.it, Ooofihyr:, Hn::.

Lett.,3:947-950

-10-

Cant ion to f igures

Fif;. 1 Hap of India and Sri I/uika "howin^ loca t ion of "tatio-i.-i.

P i^ . ? Day-time and night—timn plots; of A'A/AM at Kondavil a:; .1

function of pnriod.

Pifj.t Day-time and night-timo. plotr; of A l l i l l at Kovlavil a-, a

function of ner iod.

Pig.A Day—timo -and ni^ht—time plotn ofjiZ/JlIl a t HiW îduiT.-). an a

function of per iod.

Pig. 5 Traces of rsimultaneou" rocordn of dll 'dt taknu at iri 'lii/pit O"

16 February 1975 o± Colombo 'v.vl Hi]:lf"/hinn (tho ^ e n d t i v i ty of tbn

de tec to r .it Colombo \-inr, j roa tc r by .1 f net or of 1,10 £ O.O"1}.

Fi;™.6 Power -jooctr,-. of record:: DIIOK.I in f i / : . 'j,

Fi,T.7 TracGn of ^imultanoou'i rooordc of :\]{ ,\± i^k'o:- at ioo i ni 16 i'V.^riv

197[j .at Colombo and Hikkaduwaf The no: . n i t i v i t y or thn dr : tactn r vl.

Colomljo war; .-jro-vtor by a fac tor of 1,1.'! ^ T.cV").

I'M™." Povrcer niwrstro, of rocordr; uho'n in !'i •;•.7.
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