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~w’rr~ towed mar ing  iaa gnct~~~eter prof i les over anoaal ie~. 10 and 9 in the G u l f
‘t ~ ~~i sk a . and nu~~er 10 off  C a l i f or n i . i . were stu d iet~ fo r cor r e l a t i o n  ~ t short

h .~ vr l c ’ r~~ th  ( ;h ’ ~r t  per iod )  fea tures .  It is  p roposed tha t  part  of the  J iN l e)
.e .ilar v ari a t i ~n spectrum ~ s recorde d with some fidelity during ‘-ca f l oo r
spreadin~ . ‘ t . * t i c t i ~~a 1 and ai~Jcl c t u t h es  s u g g e s t  t h a t  t op o g r a p hi c  c f t e ~~t~ are

-
~ cign i fic an t in the data analyzed. Agreement between p r o f i l e c  de g cf l e r a t e s

it  -e r i o d c  sh or t e r  than  Ios vc;Irs  (wave lengths  i c c -  than 4 a) and c f r c r v n C e
t e st c  cu ggect  that  a l i n e ar  system related the earth’ s f i e l d  and o~~ r; crust
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magnot tza ti~~i only at periods lon ger than this. (kie striking observation
is that th. polarity t ransitions to anomaly 10 are very shart but the
anomaly 9 t ransition is broad and cannot easily be located in the deep
magnetometer profi los.
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De ply t owed enrtai an ootoantet profiles over
an~~~1tes 10 and 0 I s  the ~~1f of Alu ia , and as~~~.r
10 off Califormia , were st~~ I.d for cor~elst t~~ of
short wavelength (short period) fe.tiaoi . It is
proposed that pert of the (dipol. ) secular vmristio~
ipect it is recorded wi th sans fidelity derisg a..
floor spr..diag . Stati stica l and end.l studi es
s,~~j e.t tha t topo~rapki c effects ar e not a ipifican t
in th. data analyzed . A~reenoot between 5pvofi l es
dsgenii*t.s at periods short er than 10 years
(wave lengths less than 4 ho) and coherence test s
5~~gi5t that a linea r systen rela tes the earth ’s field
and ocean crmst magnet I t at tosi only at periods longer
t han this ~~i• s t r i k in g obserrat ion is that the
polarity t ransit ion s to aa~~~1y 10 are very sharp but
the i~~~~ 1y 9 t ranaitiosi is broad and caj uiot ..st ly be
located in th. deep goat~~~ ter profiles .

Pot mare t Ptaii I en ye. TI aagn.ten.t cv p ro files have bern tak en over see fl oor
spre sding .sgvettc an~~~ li.s using the deeply t owed instr’aont package of th . Scripps
I n s t i t u t i o n  of Ckeasbogrsphy (Spies. and lyce . 19 3 ) .  These anomalies have moch more
spec t Ta I .ne r~~ in shorter wave I en.gt ha then .qul v.1 eiit profi l es taken on the oc ean
s u r fa c e .  They have also been shown to be two-dimensional (Luyondyk et sI • 1065).
The,e ~? ‘crt .wsv#length sno.altei are dee to e i t he r ,  or a co~~~ination of.  topograph ic
effects (Atwater and ~~~t., 1973) . f i e ld  rs vv rsals (L.*ryendyk st . 1 . ,  1065; l it i gord it

si. 1 9 ” ) . pet rologic va r ia t ions (Luyendyt et al , 196$) . 0? secular varis tiOfi ricorded
in the c rus t (Luy~~dyt . 1 969 . La rson it ml. • l9 4; Candle and LaSTecqu. . 1974).

The no Ti on t rove ta 1.1 interpret at Ion has been that part of the spe c I tim of the
f iel d measured cics . to the sea floor repj.sents ~eculsr va r ia t ion . most likel y of the
dipol e int ens ity with a period of shoot 10 to 30 y ears (La rson and Sp i ess , 1965;
hi.e.s~ivk . 1969) . S.cuIaT variation of th is  t ype is a globa l phei mon l ike  field
r.v,r.als. whereas non-dipole v ariation , topographic effects and variatio n in rock
magnetic properties are It~ .ly to be local . Therefore, a t eat of uhethsr dipol e secular
vsri.t tarn L a recorded would be to demonstrate tha t the a~~~ short -w.velength anosslies
are seen with in th. ~~ reversal anomaly fron widely separated localities .

Over the years 1967 to 1970 deep magnetoseter pr ofiles were collec t id OYiT

magnetic •nomaly 10 (about 30 mi lli on years old) at two loca lities in the northeast
Pacific (Pigirre I ) .  The ma gnetic profiles ob tained showed suggestive short -wavelength
cor re lation ,

In this report , s t a t i s t i c a l  and inv ersion analyses as, per fo rmed on the data to
tea t the valid i ty atid character of this. correlation s.

-5- - —~~~~-~~~~ - -S -~ -~- -S - -
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~~~p gnet~~~ tev tows over an~~~ Iy 10 Olei rtaler at a ) .  • 196$) wet, made off
southe rn Califo rn ia ~~rieg 106 7 em crmise T~~ fl~~ II CT-f 12) ,  end in the ~~slf of Alaska
in 1970 on expedition SEVD l~~ (7 l~~~: Ipi ess et a l . .  1970; see Pigui~ 1).

~~ .zp.ditlen 7 1~~ . two iong east-west prof iles were taken over an~~~ ly 10 and
9. Thes e two profiles are sep.rat ed by about 165 ho in the along strike (north-sou th )
di rection. The northerly pro file is denoted 10- I and 1.s 115 ho long while the southe rn
on. is denot ed 10-2 ~~~ is 125 km long (Pigw’e 2 ) .  besides the deep .sgnetomster . s
surfa c e gn.tow.ter was t~~~d a. well  as an airgan . Sefl ection records are avnllthle
for hal f of 10-I and all of 10-2.

Lapeditios 1-112 was in an ar ea of abyisal h i l ls  off southern Ca lifor nia
(Luyessdyt . 1970) . A closely spa ced norvey was made over the yo~~,ger positive peak of
anoma ly 10.

051 * AMLYSSS

Gulf of Alaska - 7 I~ I

A ll  ship navigation was satellite controlled . Th. position of the deep
gnetoenter fish relat ive to the ship was calculated using pro~r PPII by knowing the

ship position end cony,., the povt-st astosrd wire atigle , and the slant ran g, to the fl~~and fish depth .

Time series of the total magnetic field , both at surface and at depth , were
merged wlth savlgatlon us ing psogrem LAWS fros Woods ble Oceanographic Instit ut ion,
which also r~~~v.d the 3~~ P for 1965. The anomaly data are sh~~~ in Plgui es 2 and 3.,
b. The magnetometer path was mainly a l evel flight daring both profile. and was an
avera ge of SOD meter s or mare abov e basement.

a
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b.
~~qvre ). (ai lagnetomat.r data taken on profi la 10-1 (flortI~ rn 7 trw r r a ~~ in W q . 2 .

DmaP.d curve L a •vrfa om maqs~~t ter data end the aolid curve La deep magn.tome ’ter
dat a. Sot e t?m so dat. ar e p2ot ~~ d at dL ffer.nt sca les. Th. &t t.dad cu rve I s t . ~. path
of the deeP ~n.to ter. the •cvi tlc ba,.mant interpreted f roO slrq ia records 1.
sAc.,, .tipp ed bon.ath the seabed. (b) Sa~~I.t oemtat data taken on profile 20-2
(eovtiwni ~ ~~~ t ra~~ in I, . 2).
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TAIU 1

~~r..ding rat .. for profiles 10- I . 10- 2

Mom Ti~~~ n.y . 10-1 rote 10-2 rate

30~~~ —

30.209 3.~~ —

30.41 — ‘SI’

9 4.63 4.93
30.93 — —

4.61 4.65

31.50 — —

10 4.04 4.90

32 .17  — —

4.00’ 4 . S 3

32 .73 — —

To perform correlation studies of the an~~~ly profiles it was necessary to reduce
a l l  ma gn et ic data to geo l ogic ti me by correction for the spread ing rate .  The time scale
of He i rta l r et al . ( 1969) was used . The deep magnetometer pro files were inspected for
reversal boond ar ies and the spreading rate between these points determi ned . The results
are shown in Table 1 . The spreading rates between the two profiles show the greatest
disparity at th, beginnings and ends of the profile. . At the yoonger end of both , the
rst es we re adjusted so as to correlate the two short wave l ength anomalies seen in both
profiles . It should be stressed that this of course , Is forc ing the correlation, but It
seamed i n t u i t i v e  to allow this.  The result affects only lO~ of the profile length at
any rate.  At th. older ends of the profiles a prominent negative dip seen on both
pro fi l e. was correlated . The age of this negative (32 . 73 n . y . )  we.s dete rm ined by
assauing a 4.0 cy/yr spread ing rate before en~~~ly ID in profile 10.-I. Once the
spreading rates were determined, the an~~~lIes were reduced to geologic t ime using
pr ogram W,CTU , asstning east-vest spreading . PIpre 4 shows profile. 10-I and 10-2
ve rsus time , alon g wi th similar profiles from the 1-112 LoyandyS Mills are. (discussed
later).

To conduc t t ine series ana l yses it was necessary to interpolate the pro files to
equa l intervals of t ime. A t ine interva l of 1000 years was selected and the profiles
in te rp~lated using program I~~SAC . The yquist freq~ency is thus .0005 cyc/year (or SO
cyc / lO yr) .

Tine series ana l ysis was done at ~~~T using the 11tcA1~ ayatam with associated
pro gr ~~~ ~ nmt , 1977) . before performing the analy sis , the record section corresponding
to the mag netic si gnature of a se oent in profile 10-1 was ,amo,.d from both profile.
10- I and 10-2 .  This cor respond s to th, tine inte rva l frau about 31.05 to 3 1.3$ n.y.

4
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‘ - .~r. 4. r..~ neqnet~~~~.r •-‘rc~f :  1.. tak,n over gnoma ies
.10 and I in  t?w G u lf  of  A1aak a ~‘l i) . -Z.  30-2) and of t
sc ’*,ther,, Ca l if o r n ~a (1~- .’IH , ~‘-~ j c ) , cvrr.ctid to geologic

t’~é a2Jcu ’anc’e for si’ rea dl ng ra t. (Tab) .. 1 and 2.
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The f i rs t ..nal y,ts step was calculat ion of power spectra to identify prominent
ha rwnic.s and to establish b.ckgrow.d noise lev els. Power spectra of both profiles 10-
anJ )0— (Vigur.s S and 6) ahow nest energy concevt trat .d in periods longer than 10
years (ca. 4 ka) with a sharp decrease a t hi~~ ev frequencies . A noise level ii not

~~~.,amt at higher frequencies . Very possibly there Is a peak at 0.5 a 10 years
related to the 0.5 •.y. l ength of sn~~~2y 10-

A power sp.ctr~~ In wa’veni~~~er space was calculat ed for the anomaly ~~ t l i t ud.
versus distance in p r o f i l e  lO- (Pi giare 7 ; calculated within the Inversion process

• described below) . A peak centered at 20 .5 ha is dee to the reversals within anomaly 10.
peak s at 5 . I Z  and ‘ 3  he ar, associated with the short wavelength anomalies
stçertiqiosed ~~ost the reversal patters (see Figu re 3b)

A visaml c~~~sri*om of the ~~~~~ly profi les in Pigure 4 suggests severa l
aurrekatios.. The low at 31.9 n .y .  and peak s at 31.5 , 3 16 , 31 .9. 32.0, and 3.2.1 n .y.
wi thin an~~~ly 10 are particularly apparent . Pbwever . the eye is aignftc tly
influenced by the ‘sqsmre-vave appoaronce of a~~~~ ty 10. Per this r.a.eon the t in.
seriaa were bend-pass ft I tet’ed to . . .  the square -urn dee to th. reversal buendarie..
The filters used were the second degr.e r,cwrstve filters P3 described by l~ Cu1logh
(1961) and StallIngs (1066). Th. band-pass transfer fw~ct ion is shown in Figure S.
Random noise was also band-passed through this t ransfer fauction to test for ringing
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P i cur, e w~u en a. bmni-pme d tiuovg?t t ransfer fi~ict4 on a it
Pa euje I. S~~~~ le in tn twa 2 a. 100<’ .a ra atd etanda id den atI on
of .~~ ~~~ a. • ~~~~~ fly.

effects (Figure 9? The pass-band ~~‘ e f f e c t i v e l y  be t ween per iod s of .‘ i 30 and 2 s 101

‘ea r. (ca. I km to 0.1 ha) - Th, resulting filter ed series (figure 10) show soma
t t r t i 1 r ~ corre lat ion s It~,t of IPi e correlatio n s v i s i b l e  on the wtfi l ter .d  pro files
(Figure 4 )  car-r~ t hrough on th. filtered series Zn additioit , .~~~~ .i of long
waveleng th t rends reveals corr e lat ion s between 30.5 and 31 .0  n . y .  Some end effects  ar e
l I k e l y  as the input series were not t apered .
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TAILS 2

Spreading rates for profiles TIIh . 1115

Anos Tine 1 ~~~~ 
T1ZN rate T I I S  rate

31.00 —

31.16 — 2.1!

5I.~2l —

4 .63 2 . 2 $
31 . 36 —

— — 31.50 — S - S
31 .5$ —

30 4.6$ 4.73

31.11 — —
a 4 .6

3 1.92 — 4 .6 3

31.99 —

: a r ’:, - - 1s - 1~* ‘T~~~~Z 1Q ’ 1j~ j

-~~r data wer e  or i g i n a l l y  talen in l~~ before satellite navigatio n was
: s ’ : —  ~ ~~- ‘  s i r  ~~ I 7 ~ ~~~~~~~~~~~~~~ ~~st of the nsvigatinn is a o.bin.ation of

b. - - -a ~~:.
- -

~ 
- ¶~~~ . t ~~~~~ (t i e . . •ni J .ai  r eckoni ng . ~~o lone p~~ f t l e I  were se!~~ted

- ~~~ ~ .,, .~ ‘.-,- a r t ”~ w i t h  the • T~~ da ta. Thes. are pt-c -fi l e s A and I p lu s
C ~r . 5~ ~.. ‘ 3  a - !  are - .-‘~ gna?ed T-1Di and T-llS. They net ft-ow the center (reversed

- .  ion S &nosa l r  l~ ea .t tow a rds anctsaly 9 for about is km (figure 12). The profiles
ar e ‘~ ; - - . . -  f t-cia ‘n-c a ’ t ’~a It. 3$  a aloti~ s t r i k e . a~~’ by I i  degrces (cc. l~~OO ha)

- *iaaii - r o f t l ~ ; (30- I and 10- . .  Th e 7 - 7 1 2  aa gnct i c  pi-~ f i l e s  we re
r e t .  .~ g e - o g l c  t ic.  .ccordin g to the sp r ead ing tal es in Table 2 ,  La rge
d i s  

~~
‘.; ~ : e t  1 Ta• r a; ;-.~.a r  st the  yuw~ger I r a s t )  Cr. .’ T hi s  i s  due t r ’  5 consciO~~

I n...~ w . s r~~e n j s  ~~‘- t ’ta  t w -  p r o f i l e s .  T h i s  wa s  ne. -’~~ary  b-ecausr a cle ar
vi~ not f oun d t o e s t a b l i s h  a ~~~~~ t o ntr o l  point . At the o lder end

in .- Jet ~~~~~~ by the ~rotmgest edge of ano.aly l -  m d  P’s the rever sal w i t h i n
I’ .- a--v .a  • “e a r  31 Q a

‘ n a  cha rart .ristl t of the 7- 1 7 2  ii.. s i - r i e s  p r - - ’ let  ( f i gure 13) arg
a t s . a; I t -  ~~t a  i~u If of  ‘la si a e%~~~CaIrs )4~st energy i s  i n ; - e r i - ’i s  ‘— ~ r r  t ha t - l f l

s ” — ’ t ) ’ a l s ~ P ’-  cent ion e-d t’ ,a the T-l l2 prof iles we re tale-n a t .  ut  100 cet e r a
o r I . s ’  a~’ - v ,  ~rce~~t and thus  ~hav ~ srp este r-p at hi g her ft-eqi *rcies than the
da ta

T’.. a a < -~~’ t c  rr- - - f t i r s  in t l~,- t ive nds -b H i l l s  t - e g t . r .  wer e ~ ,.i’ined t~ c r - !  r i -  $
‘ -

S - rr . ’I~~~ w’- P- c n ? a , n e d  th e -  ia’st ahc rt - vavtl ngtlt  anc~~~lv  i n f o r c a t i o n  ( t a k e n
v . 

~~~~~~~~~~ 
-never  cloae to Pot?c ,a~. This profil. wa s snsl~’;.d I’- the ,~~ trihu t i on of

- ,, - ‘~ r a ~ ’~ I ’  t~t’- a - - s a l t  The bate-cent t opography wa s d. ter .ined by airg ’izt
;- ‘. e t t c’,’ a -  I ’.  t ~ IH:  systee on ~P p fish . The- a .s~~~.’t a ~ an ias ly due to ha ’-w .~~?

w a s  ?~~~n~t ca~ u7at ~ d u sing p rogram StAGSYc f m .  S7 ( ’~ Thr mar e-t i c l a s e r  w~~c

a ’ -  —~ a —  t , •‘~.t .agst , t i aed  w i t h  Ci” t sj -  ‘a c r  P ~l c~~s •ff,ct ~~ e ‘‘isce r ’ ~~~i v

* * - • 15’ r Cl 01 s c  ‘- ‘tia tlon) . Tt -s- - -1 ra ;s t~t c s— ’ .sulies (f igure  4 art g~~r - s ! r’  ‘ st
s . . v r a  p t a ~ es 5 1cm 5 ‘‘ r pro f ile , hut i t  c a n  gr--’r-rsflr be sec- n tha t the .aior a rv’auli r .
(I ~ r r  w 1 .~~~~- — 5 t l -  a r e  not t opograp P t - a I l ~ t . c , s c ’ l

I I
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Coherence Studies of Gulf of Alaska Data

The coherence between me series is nesisgoess to the square of the correlation
coefficien t between the ser ies ( lendat and Piereol , 1966) . I t 1. aleo defl us.d at
d iscr ete frequ encies. P-or a linea r y.t neck as

1(t)  • la(s) v-(t)

the  coherence is  defined as

2 Is I’
~ (f ) s  ~Y ( 1)
~ 5

0 ‘r 2 (f )  ( I.
‘V

where a is the input , Ii is the tr an sfer ficiction , and y is the output . is
the c ro ss sp.ctr~~ between a and y and S,. S

7 
are ~~~er spect ra .

P-or the i dea l linear syit the coherence is identically one. If it is grea ter
than zero and less t hait one , then one or mare of the followi ng ezist (Isodat and
P ier sol • 1966 )

3 )  ezt rsn.oua noise is presen t in the easurenents (Input
or o ut p u t ) .

2 5  the systne relating a and y is not l inear .

~ y ( t )  is an output due to an inpu t i ( t )  as well  as to
othe r inputs.

The Car t ’ s magnetic f i e l d  I s recorded in the ocean ciust during sea fl oor
spre ad ing. I f  we asss e that  th i s  can be modelled as a linear syvt (see Schouten and
SScC~~~’, 1972) ,  then a ( s)  is the eart h s field , h ( t )  is the tr an sfer ficiction of the
spr e ad ing process and magnet i za t ion  ge~~~t ry. and y(t) is the aessured magnetic
an~~~ 17.

P-or the p rof i les  10-I , to- - C , mss.. , tha t the input f ie ld  a ( t )  vss the a~~~ but
the trans fer t saictiocts and output an~~~ lies  are differe nt ;

z ( t )  h 1(t )  • y 1
(t ) (2 )

x ( t )  • 1i
2
(t ) y2(t)

In ca lcu la t ing  the cohe~~nce between and y2, another transfer fiatction Is
asst ed , I-v d e f i n i t i o n

~l h3 y2 
(3)

and

Is i’
S

~l2

2 
IN3 $ ~

~l2 ~‘I ~2

? h m s  t r a n s f e r  func t ion  ha ; no i~~~ d I a t e  ph ysica l  .aning , but it  is related to
avid h 2 a s i s shown be low .

12
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The coh.r ena e and phase we r, calcul a t ed be tween profiles 10- I end 10- 2 using
pr ogren Ti~~ si~. The coherence In the program is ca l culated as the squa re root of the
coherenc e fimct ion above

/c’ • Q
2 \zn

~ •(~~
12 12

) (5)

~12 \ y
~ ~2/

aviJ th e- pu ss, an gle between th. two series at a given frequency is

• • arctazi (Q32 /C12) - (6)

Here C12 is the coapecti~~ said is the ~~sdratere (see Ibr t , 1977).

The calcu lated coherence sad ..s. angl e degenerate be low a period of 10~ years
or a wavelength of 4 he (Pigure 15) . Ia the cslcelasien a coherence of 0 $  has a 95
percen t probability .f being great., thin or .qmal to a tree coherence of 0 $  (see
capt ion). P-re the Salculat ios we cam prop os. that 10— I and 10- 2 are coherent for
periods l onger than 10 years and Incoheren t for aborter periods .

P-r on the discu sloe above ma can firs t conclude tha t one of the three l isted
reason s upla.*aa aby a 3. bot what doer it tel l i abust the presma.d l tmasr
syst between a (.ar tA a f ie ld)  and y (s~in.1y field of 10- 1 and 10-2)?

I, can c~~~ine sys t~~~ ia espressions (2) mod (3) above and consider
again y as input and y as eatput . In thi s case tak. y

~
. as i~~~t to th. lef t

(backwa tà,) into the In’ .rre of b to produce a (I
i

) as output . A tau t transfer
fiaict ion w ith no phase shift (h5) ~osuzects “ii ” and ‘‘2”

~ ‘2 is then Input to
h 1 to g~ we y .  as output . This Ichane is vritte~i a s -

y3 (t) • h 1
1
(t) • z(t) • h4 ( t )  • * ( t )  • h2(t) • y2 (t) - 

2 

(7)

I f  introduces no phase shift or ~~~litud. distort ion , I . e . ,  H4 
. 1, th.n

H — N i l  (S)3 2 ç

7 TOW

~ 
:. 

- 
.
‘
.

i j i  I , ‘ T: ~~~r- .15. ~~~~~~~~~~ ~~
~1 ~ - I J I pha.e $t~ 5lta; b.r-ween

- J’r-OfIICS 10- 2 and 20-2 .
f.dt •.r r. ~~a S
dope-we. of  tre,don. if
the .stln.ea d cs,ha rencw

- .

~ 
~~
‘ .5, then the er-ta

• Coi* rent 1$ ‘C - ‘ at tu*
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lubstitu te this Into the ezpv-ession tbr 
~12 in equatIon (4);

1
N 1H2 $

12 ~1

• .LLL ..!A. (10)
~12 1N11’ 

~
‘2

sS 7 (11)
I w l

1

It is equally valid to consider alt ern atively y as I~~~t and y as eetput .
The r,sult is that the nu .r.t9ri and d.nc.inators ar ~ lnt.r-ckang.d in L,~5~i05 (10)
for ~ y, 1.  Zn this case if 7 ~~~ ‘ l 2we obtain the invalid result that ~‘ y21 1 (or
vice-yofi.) .. This mean s tha t ;i&e s s I always , equatIons 10 and *1 are dut y tree
for v’ • I. Also, if I (t )  does not inlet , that Is , if a in the first case differs
fry. * in the second cJe due to noise in one or the other , then eqs tios (7) and
below 4. not bold since a l inear systen does not relate and y,. IquatIos (1 3 ) I a
the rat io of the convolut ion th.orea applied to profI le, 10- 1 ohd 10- 2 for the case
where S is I n-variant and noise free and only when -v • I .  Therefore th. ra tio of
the t rsJter ~~ ctions can be fosmid where these conditio ns are set .

Iquatios (9) shows tha t the coherence between the output s y — I  y (anomaly
10- 1 and 10-2)  Ii relat ed to the t ransfer fwsctiovzs between the &artli ’s flild and the
respective siuosalles. Than for 2 

~ , any of the three above expl anations apply to
the syt ten l ink ing the earth s field and the an~~~ liea . Intui t ively,  the ma st l ikely
causes cf ‘ 2 would S. noise In the anonalies introduced by noise in the

gnet i ut  Ion recor-d!d in the spreading process . because approaches one for periods
o n l y  greater t han 10 years In the saiconly 10-1 , 10- 2 calculatIons, it sppears that a
Ion noise linea r syston only ezists f.~ periods longer than this.

HeQttT I ZATI(PI PCi ~.flJ Of AL&SLA ~~~VTLES

The magn et ic  sn~~~ ly pr ofiles 10-1 and 10-2 we re invert ed using the method of
Parker and ihaes tis (1974)  in order to Investigate correlation between crustal
ma g n eti z at ion for the two p r ofiles.  For this procedure the acoustic basonesi! refl ection
t in e  f rom the alr-gma profiles was di gitized at breaks in slope , ha att ~~~ t vss made to
introduc e sharp corner-s where reflection )uyp.rbolae appeared. Unfortiasat.ly. the ai rgsau
was i noperative for half  of profi le  10-I , and besides this , a stro ngly magnetized
seama mu t was .ncosautered 70 k i lowet ers  Into the profile (Pipre 3.). Thus ,
magnetization solutions for 10-I cannot be f u l l y  c~~~sred with that for the lon ger

TA3Li 3

land-pass ta pers for ma gnetic ano malies
pr ior to inversion

10-I 10-2
hip.ss 10 - 20 .5 he 205 - 4 3 . 0  km
lowpass 2 .44  - 1.20 km 2.44 - 1.20 Is

14
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pro file 10-2. After digitisattos , refl.cttos t*~~ a were cen~.rt ed to basonont depth
beneath the aareto..!r. or fish , by asm ing a nomad speed of 1500 s/s.c in enter
. gi sd,t .n t of 3 . 0  sec in the sedia t .  The.. ate th. depths a~~~~i in figures 16 and

The ..gn.tic field and the be,senent depth beneath the magnetometer were then
Interpolated at an inter val ef 200 maters for the invers ion . ~~gnetiiatios solutions
we re c~~~uted for a I km- th ick gnet lsed layer . before inversion the magnetIc field.
were band-pass filtered to m aine stab ility iii the solution (Table 3). The
magnetizat ion solutIo ns (figures 16 and 17) faithfully mimic the shapes of the observed
magnetic fields (Figure s 3., I ) .  Th i. 4~~~~atrates that very little topographic effects
are present in th . observed fields . Purth.r , the magnetization solutions balanc, well
about zero magnetization strength indic.ti. that little or no ~~~ihIl ato r need be sdded
to the resu lts (Parker and I h s t is , 1$74). The peak ~~~1itudsi of magnetization ar e
about 10 ~~~.ts.

10- I rAcy,. 24. na~netic m enials
•tu~ i (Park., end Iimet.La
1574) f or  the an~~~Jy in

0’ - - 
- 

.
- ~ “~~~~~ 7’~—’---- ’~” pzoti Ic 20- 2 (Pig. 3.) widdi

ha. sei smi c ref lection d.t~.
~ Cn~~~~~ ~~ AGh the portion of the solution

‘0. •ff ec ’tod b~ a oe~~~mzt I.
show,, ~~~~~~ le~~ r tld~~~~~as
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Lu~ endv l

The ma st d ramatic result of this  analys ts is the sha rp polarity transitions which
define anomaly 10 in contrast to the very weakly defined polarity botaidary of anomaly 9.
This is also evident in the magne tic f ield data (Figures 3., b).  tIer. , although anomaly
9 is  well-defined In the mag net ic an~~~ ly ..asursd at the sea surface, the anomaly field
..asured at depth shows no obvious transition . A literal interpretation of the
mag n etizat ion solut ions w i l d  ind icate tha t a somber of short per iod reversals mar k the
older anomaly 9 transition . The fact that this effect is seen in both profiles
indicate , that it is l i k e ly  a p.l eom.gnetic field phenomena rather than a geologic
effect ,

F ro, the crustal  mag n etizatio n solu t ions shown I n Figure s 16 and 17 , polarity
transition wid th s can be measured using the criteria of Hecdonal d (1977). ThI. width I.
equivalen t to the total width of the er ustal accretion zone where 90 percent of the
magn etized cru st is esplaced (Atw ater and Hedi., 1973; Hecdonald , 1977). The wIdths
var y from 1.31 Ia to S.l km with a median of 3.0 km (Table 4 ) .  This v&dth is ouch
large r t han the 1. 4 km width  determIned for iii. Isit Paci fic R ise at 21 N latitude
(Na c don aid et a l .  • 19?9). The resul t s  Pie r, ar e in pa rt biased to lar ger
wi j t h a  because the Low -pass cut —off I. in fac t 1.2 to 2 .44 km (laM . 3).  sbus the
widthi could be narrower.

because prof i le  10.1 only has a l imi t ed length of magnetizat ion solution , similar
short wavelength mag n e t i za t ion  variations cannot effectively be searched for between
p r o f i l e s  10-I  and 10-2. S~~~ corr elatio n could be tested in the region of anoma ly 9.
The aeplitu des and wavelengths of the mag n et izat ions ar e s imilar  here but they are not
in phase between the two profiles.

TAIU 4

Hegnets:*tiot~ t can~ itton widths

10-I anomaly 10 yanig aid. 5.1 1.

anomaly 10 old .14. 1.31 1.

anomaly 10 older center 5.0 km

ano maly 10 yowlger center 4 .0  km

anoma l y IC yo sig sIde 1.6 km

CONCWS TOWS

~‘~~‘‘ aagn.toaettr profiles taken over anomalies 10 and 9 from diff erent l ocations
in “‘ northeast Pac i fic thou many s i . i l s r lt l es  in fore . These include :

1. Si mi l a r  spectral content..

Visu a l coherence of anomaly’ feature s down to near 1 km wavele n gth (10~ p ear
period).

Abrupt transition edges to anomaly 10 and dIffuse edges for anomaly 9.

4 ‘s~~’ a~ magnetization so1~.tio ns which thou that anomalies of wavelengths
greater than a few k I l - ’~ r~ r r s  are not t opogra p h ically pro duced .

S ~ ‘r the a ’ -~~a l y  I C ’ prof iles in the Gulf of Alas ka . coherence calcu lation s

‘uuc~ U a T  a 1c~~ t~~l sp linear sy ’tm n i t  between the eart~ ’s f i el d and
c ru tal sag n s t i ; a t l o n  on ly for periods greater than 10 years or
w a v n t s . n g i h  larger than 4 km.

16 
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Cor re l a t i on  betwee n magnetization solutions bet ween profiles canno t yet be
m e a n i n g f u l l y  tei te d . The som result of th is  an aly sis demonst rate s tha t a slgnflcant
porti on of t he secular va r i a t i on  sp.ctria is recorded in the ocean crust during sea
floo r spread ing and that i i  is recorded w i t h  a fa ir degree of f ide l i ty .

Th e Deep Tow group of the Marine Phviical  L.aborafor-y is to be thanked for their
support over the years.  .3. 0. *sdie and F. ~~ . Spiess aided this pro ject greatly. This
mark wa s suppor ted by the Office of Haval Research grants to the Scripps ln .titution and
to th r  Wood s Hole 0ceano~~’sphlc  In s t i tu t ion , and by the Acade mic Senate of U . C .  Santa
Barbara . Greg Cran da ll  assisted in the data analy sis and 9. Dodson provided usefu l
discu ision s on coherenc, t e a t s .  This manuscript was reviewed by ten Macdonald and Steve
Mi l l e r .
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