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ABSTRACT

Deep ocean electric field neasureEents provide information on

oceanic water uot ions and on the electr ical  conduct iv i ty sEructure of

the earthrs crust.  The present work concentrates on the determinat ioa

of oceanic t idal  motions from tr i -axial  electr ic f ie ld data. Ttre

vertical colrponeat of the sea floor electric field allows an improve-

meDt over previous techniques for the separat lon of the oceanic and

ionospheric parts of the horizontal  f ie ld,  and also permits a better

deterniaat ioo of the horizontal  water veloci ty vector from the hori-

zontal  electr ic f ie1d. Sinple Eheoret lcal  nodels of electr lc current

circulacion in long barotropic deep ocer ' t  waves lead to techniques for

approximating the effect.s of electr ic current f l -ow on the measured

e lec t r i c  f ie lds .  S imu l taneous sea f loor  masnet ic  f ie ld  measurements

provl-de addit j -onal information on the hori-zontal  electr ic current f  low.

Two  techn lques  fo r  mak ing  t r i - ax ia l  deep  sea  f l oo r  e lec t r i c  f i e l d

measurements have been developed.  A tet rahedron system has not

worked  success fu l l y  ye t ,  bu t  ho lds  p rom ise  fo r  f u tu re  measu remen ts

at  f requencles h igher  than about  6 cpd.  Each conponent  of  a new

Iong-span deployuenE technique has worked at  leasE once,  but  a

s imul taneous t r l -ax ia l  r leasurenena n""  noc yet  been achieved.  A 40

day measuremenf  of  che east-wesE, coraponent  of  lhe sea f loor  e lect r ic

f l e l d  a t  27003 rN ,  L49o45 'w  has  demons r ra red  the  feas ib i l i r y  o f  us ing

surplus corpecio grr idance wire for  long-span hor izonta l  measurements.

Proposed improvemencs to the nethod wi l l  prov ic ie bet ter  deEerninat ion

o f  re la t i ve  sea  f l oo r  a r ray  pos i c i - ons  fo r  f u tu re  e rpe r i nen ts .



Analysis of the 40 day E-li couponent record demonstrates a

Eethod for separating the ionosphe.ric- and oceanic-induced components

of sea f loor electr ic f ie- lds. Sinultaneous short  span electr lc f ie ld

neasurements at nearby statioas provi.de. a calibrati.on for the orienta-

tion aod spaclng of the long-span oeasurement. A concurlent magneEic

f ield.  record from t i re same si te al Iows an est imate of the horizontal

electr lc current f low to perai t  the determinat ion of the North-South

water veloci ty couponent.

Tidal current veloci t ies esLimated from cot idal  charts by

calculat ion of hor izontal  gradients of the complex sea surface

elevat j .on provlde a cr i ter ion for choosing which of several  proposed

cot idal  charts best f i ts the measured t idal  currents. Wide dlsparirv

is found bebteen the currents predi.cted frou several  publ ished charts,

and none agrees wel l  with the oeasured t idal  currents. Ttre technique

"pp"  .  
s  to  ho ld  p romise  fo r  fu tu re  ver i f i ca t ion  o f  co t ida l  char t

feat es by comparison w-i th waEer veloci ty measurements.


