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1a~ 	of Ili. . I *M A large number or r r ' rbibit nst%r.U7  

occurring iegnetizetton ubich Is ca fled natural rent magi!* 
iem (fl 	Pilaeo gnsttsis a loom tsze applied to this 
typs of property. ?.1P.1' o its sczuired by rooks at the ti of 
their forition and can therefore'e as a tbEeil compacs use 
ful in dstar ix ing the directions of Embient geomagnetic field 
Oecaeion*ly the intensity or the N..) . can also ic*d to eful 
f wectigatlon but most or the vo 	rock me not! sm Is confined 
to the study of dire Sons of mag tization 

DMICID Qr to 	 AI 	 $ *- AS met of the LiiF.ic. to in mine 	- 

a3* ar. norumqgn.tic they do not contribute to the t « ,►1 *ithi.eh ouks 
mainly to the preQenco Of sulfidos and oxide r inera . of '!rots tnd 
'X' .t+ .em. 'The Intensity of the fl.U*M is much less than vhat ouid 
be expected it all the ragnati:eally aetiv. pb0 Usre lzlignad in 
the direction of a mbl4nt field, but It has been fouM that only 
a small portion of tbee bivo p feared orientet ion. I' the etud3r 
and identification of iagnetie& 3y active phase of th* rods cons-
tituent a the pr f 2 ed orientation ray be determined a 

The mechanism ore by N.I?.''. originates depends upon the 
mode of formation and the subs uent Cealogical history of the 
rooks. Thus it may be acnL,ed by rooks on cooling frc a tmp.r-
sturo higher than Choir curie pair vb4n it is cafle t the "*mo-' 
rem anent 	 etio C .r ' t or by ebamiccl changes Ong the 
fo ration or Iron rner1e at by temperature,, +ham It is ca'il*d 



the ohent aa1 rer 	.t n fl* ti S 	. .u.) • Firther or engnt ; 
x*tjon aay b acquired by sligntnent. of tietrital in*gnet o p 
idles in it i* aefled detrital, regent * 	ice ( #M#) 

COSTA  $ v- Psi 	g tism has made ubstential co w«. 
bution to the problems of etr ttig phic Correlation eM tectonics 

tt is also intfn*tely o r *' vith pals+ ortrar y, Thus erg 
the knovl.dg.e of 1T *1R,0 * it Is possible to study the p*leolatitude 

spoctru of a p tleul D type of d.posit # the climatIc ondt ions 

of the past Geologic o* aM position of land x aevss relative 
to the poi..` and to each other in different oiogie*l times 
The latter studies provide a tOt for the, hypothesis of Poler 
iender1n and continental Drift T)rift by a method ivhich is independent 

of the Geological methods. 

_____ __►__ ._,  I -wo Poc units can be compared to an 

obs.rvator in lihich the record  of the Geomagnetic set igity is 

preserved. The first step toward a Velaaom.tic eurviy to to 

select a rock unit of known Geological.. ago end to collect oriented 
narpiea from it * Sluoh a unit-  may be eorpined of a sucks r of sod' 

imentary 'beds # v . flow or Intrusive 'dies. Smiling site* are 

usually selected to cover a smell &"a 

The second step In 'pnlseoiagnstic invSstigntion Is to 

measure the l .tfl. of rocks In terms of their direction nd into 
city of s 	iz ion. Th* consist of eprimery component 

qoquired at the time of te formationn of roce and a 	Ems► 
component which i s Introduced introduoed by the subsequent variations in 



*.$ 30O* 

the iz*ctic1 	d1tn,V,t r of eeotgrtet1e field. The ceeoM- 
ry copcnnt of 	is login Stable' and ray be "wed from 

ora"C''y 
a $ t l in th 'i ,bik ''dam' + . inning of stele eteither magnoticall7 
o 1`armal,17~► 

Theto stop L. to eebine the observations  on zglee 
of efl area and obteinineen aetimate of the moan direct ion or 
magnet matron 

I 	hr MY of the DalaeOmanetie 
Surly the direetionof T7d ` , tall into t distinct Gape 

Mced in dictionto one tother. In t ce eaten Lore care 
has boon tken to co et for rnsteble component the row e1 &-
tions of groups ere fore to be 180 apart o This p renotecon Is 
a fa r d as reorsa3.magnott,stion being defined as the &etnel 
change of polerityr from one to ,mother. 

I ^- The  earlir studies have been of very confined nature. 
The studioscard upto 2040 vere very r ty p the date avaiioble 
weir not adequate tor dloping any .theory for the magnetic 
field. A realtss&tion or this !,fect lead to 4 rapid advance in 
pelseomagnetic etudies p resulting in the development of necesoer  
instrument and or the tctietical methods for data reduction. 
The mechanism b r vhicb rock can acquire a remertnt marnetization 
vm V+ also stued In deco l • Pt nay the tochrd no Of csleu1 tang 
releot'oio prided en ocytical tool of it z e pouori, not only 
For iutrtinC the chat a but a , so to provide a o+ i l ect .i 
not* of the problem ►iate to historical Geoiog Afte on 

\'' 
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Initial Sew irDijth tb*ie stu6iee are novxp ding *V1di3r 
Into irttt ° ,fi.e1a of Geology sd Ghy8ics. 

fir uiti is a,lz of peoingnetie * Is to build 
a p' *etc or ariatior4 of ortb" a fi.3d n this Oooiogie l  

pt n aMlos *m •rt * ng a vat barely 'ems * The pro 
rn t cd a *an *ISO offor valuable hslp in o better untsr  
and proper *iu i Betio . of the prob1oms of structural 

r tgrupbr r' a e •c r sphy' , origin of oerta1n epeeial 
daposits: o Lion of +certain changes in a* 'h` 9 radlue 

p 

	

	s related. to ngineering Oeoloy whom the site iuvev 
Gnirt iO1i of depth of bet rock are conce et 

,r PrOi the fot ego .*g it i clearthat *11 p*laoo 	etic 
~,is 

	

	b* Upton the assertion that ...4.. Is acquired in  
d the aoa1teion draw froa these irw*stigation 

therefore valid to the ettent that these a*~Ionsed on 
j► sont knovlcge of solid stet• Physiee are correct • in 

rds of Prof. Popper 

.A th 	 .e •*tou2 nobody believes it 
and won thottgb vs have 
no mesons for accepting it, 
or for b•lievtng it is 

td an of 	theoryv 	. 
Although 	 h ►vs cowpox&tiY*l3T 
good reasons for aeesptng It ' 

.R ,mapper 



Various typOs *f ifl&:riZflOtt$or 	 t O been Used taD me*-* 

ti's veek magnettc fe s associated wt 'b natural rnanent 

mnotiiation of tgnoou and scdtnntnr r rocks. Of these only 
two have boon doveZopo to a hgb degree of oonettivity *000*  
aser for the std of ory ve NN. fl. use are the epitming 
ins netometc also referred to as :off ;genei atora and the ta* 

tie magnetometer.  

Zn 1952 B3 akott X40 a dti1dstud7 of the std 
of the design of 	 AttttC a Otoiflotel AII4 constructed Sfl 
amtrnbie instrument for the std of .E. of sedimentnrl  
rocks#  core this a crow of k 	America no sbZ Johnson 

Johnson 4urphy and Michelson and in Japan 	a ,ik $,v 
Rikite3co and others lmd 4OfletruCted instrent of 	 rook 

Generator t1pe.  The Ult t to Sena . vit of rock . ergs is 
inite4 b3r the thermal noise a of the pick  'rte coils end the 

ompiLfior.  

In use instruments a rook Stele is rotated about 
the axis 	a pick up coil s ten The stele iiith behaves 
like a dipole,# thus Ind es on o. f`. in the coils. The pie 
of this e.m,t Is compared with respect to a roferenee e.m. 



obtained, The lattor is obtained from a reference coil Vtdch. 
derives the sample* The direction of magnet can be a1ustod 
so that it eoincidos with that of the magnetization of the 
ample,  in the pie perpendicular to the shaft 4 otEmtiosi 
metric methods: is used to balir•c those ti alterating o*t*,ts*  
fcr detwwduation of the intensity of magnetiztion 

Alternatively the phase differtco between the 
,**m* L10* produ*ed by the reforonee coi] end the noes ut'ing 
code mey be measured web vt3.1 give the direction of the 
magnetic component porpodicular to the axis at rotation of 
the sample with respect to that of the magnet. The rotaftco  
about t4emuuaUy pe endicu3ar directions of the rook aemp 
Ia enables the determination of the directions of the total 
vector, The Intensity of magnetlr&tlon eon be obtained by the 
amplitude of the atonal* 

The coils geriersllr wed are either in eel toidal 
furm with- samples rotating inido them or of the Shape Of a 
flat disc Vift samples rotating about their e.e. 

The flux 'F' through a circular coil of radius 
r due to a magnetic d:Lpqle P situated on end directed along 
the axis of the coil$  at a distance a from it is given by 

(A - 1) 



a Coll or * ctaiier eros*.otion 
Is ehoiøi in gur•. (ai 0  

It ie 	os won sea *a* end the 
p*ding facer to 1tI* the nib of turne Unking en 
*end area dr 8i is rivet 

s 	 ( ) 

The retie flu 	ds to this elennt or coU is 

T p 	 6r, d 

te tom flux tbD the eot3 Is 
7r P  

* J 	3'2 	thi- d2 	(4i4U ) 

If th. specimen to rotated with a frecuency of 
r 	ut 	per second the r,m.s. 	tsgs induo din thQ 

• Q log 	(j 
+ 1) 



The resistance U0 of the ct3. Onvessed in the snie term is 

He * (-ire 542) • (L2 3j) (1 

The root mean swre of the noise voltage in arising due 
to this rØsisttrLoe is clvm by 

	

a 1*27 x 10 	xif) 	(A VI) 

Where I t to the Ofteotive tMd v4tb of the etrcuit 

The Signal to noise ratio t7 the OMbibution et 
e4utio. (A w TV) an (A m VU) for the intrurnt Is  
given by  

an 
	A 	• 	1.. 

CM 	; 4): - log C 	](IvIxx) 

Where A So costnt, 

ror toUot 	 coils vith epeeirncm rotting 

	

at Its centre i 	 £ ton the signal to not-so ratio 
to OlVen. by 

	

__ z p 	 (AU) 

More 
09  

+ 
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rA 

E CG 1 ',, SCAT( VILW Ot= A5TAT 'C MAGNt ~OM .%E'R. 
a %%AVINC- TWO M1NG4ETS 

b. HAVING -NNREt MAG"E.T5 

E 

0%) 	 (3) 	 (C) 

x-1 (5 2 .-b 	SIPtLIM~-M POS%TtOMS 

to 



AS J flC MM 

. 	i 	 4  

wO . *3 s► z t4btUtie are euaU4r vez7 saU, 	soot 

aw means of mead them* 

In ift4ch t meets of d t c 

Ones t i3, 	 hold one ewe the othor,  # In tp *i 
x1e1 Orre c 0 ±8 $1VE 	ti- c) (J 2l4) 

3) U sin& 	8 
	 'I )  

to the le: 	the s or the magnet 
n the bor 	. *2. direction of the geon*gnetie ieZd. 

II 1* the horieontal. eomponit of the 	±worth'$ field 
13 the torsion content Of the suopension ft'r.. 

Zt ye &goo that the adittorud.mace -~ 
effects wn27 the lov met ¼ sot to a dtrøction par- 
p cul. to the goaignettefield the tom . ( ) 

1* &M * fo3J $ 

(, 10 	Oft 9 + X41 A Cos & T® 

Dttftjtjg equation (I)# ye get 



IZ 

coo & "+lc&dA 	se 	T" 
or 

w ) a co + (~ +T' 

v. m a 	, 	ttiiity (n 	3 	13►+l i 	3 equal 

to 	 indicates that I 	independent of the 
ttuattons in 

a the eain prob3. in me*s enent Is not 

one 	nin a high eeneitivlt7 but is one of row 
the notae She to the fluctuations in the externat fields. 

SuppoaO U' b ab eirtIc bald and 	it Zie in a host. 
aorta pie ppoudioular to the esrthe fled R# then 
the effect of U' on the s*naitivtt can be Deed tro 
equation (iii), ye hvo thereat 

ifT 'UV) 

in that if the rraflo fIeld in i*Ifori US sensittop 
vity r nr 	o 

' at 

 

has p ein that these effects can be  
raged it ° err ange three aagnata as shoim In ftg, z • 16 
50 t t* *21 and Mg a) a.The fists No an 3 
ore p 	in the Centre vith Its wit Opposed to 
those of Mg and 

Igøthe*onditton to b tuUtUed for the proper. 
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Wr 	t th *$tome 	that tb* Vie* 

to be 	sho1d effectoni the 	* "Qt, 

Thisreqdrct nos 1r 3Lnitz the !nnbof m. 
not$ In the etaticnewt i~►4 o* 

It I po3stbio to &43=t K1. *4 K2 eo that O42) 
r 0 dttiS4n an acttre act 	 of G%, floveier. tn orderto ech.iie 

tn`t 	itec1J'aCy sn e4ditons3, mst.t1 f e I +, 

providedis 	 either ' 	ens at ew?ant Caring eaU or 

''asrn*U"rteveto' a omdit1m viU th be# 

3 	,• Mg to t *) 0 P. ellrrQnt cai,rrJ1ng eoii 

R 0 r ?rj 	*t 

Xt to as'* that ) 	342,0 a conditioit 

An ' tezistive tcbniqus ie to 	+!irrlRt 	Y 

not by a s**1l ang . S from the *ice pie s h that 

2 +gi.0 	1 	tit x 

The avocA i to be *fi t can pUt in three  
" ` t positionsr* 'Ye to the **gI)ctte ey,t 



"4 

Then* are 	to.3m 1 2-i. 

eeath the iho 	 of the aetetlo psi (mss 
eon .ice t on ' t used t '' Bokott sail Co l 

St ol). 

side of the iov mkt eons Its ads  
md In the siie hori santel pie, 

On one Old* of the ntetics 	end nt4wr bot4w 

'ei the tots p r'. 

The søuitivity of the ost to 6iffrentfo each 

of tom. conditions, Rome, tt to iniportnt to latOw Bch 
of these positions iU eild the Not reats fr a 
system* The seat prsettosi rneeswe or the eft .t is 
given b7 the ►t 	t of rna,tiz& ton rei*dad to ve 
a mini rond.bie defleetton, 

AU the thr 	tions nentioned ehehave eons 
Mats 	+ + ai4te. t: position A end B prods 	si . 

diabybighwr aittaity eu eospered to that vi by 
position C 0 A 	"Ot a show the r. i 	' P* ice 
as vch fOr posies a as fOr position V  but oWing to the 
Haase 5n ndUng the specimn if it is kept In position 
this posits has been seLeo ted fOr wie, 

• &pect!aSfl Poitton ri j.rir rr .. 

Lt the epeet wn be p fto.d 	L ft' ft'e Z • s A 
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It Is øtu&tod on fvc*tiei zidu ot the nugntoaetr  

i 	+i k~ 	
fig . * 	~ 	~ 	~y 	~~~~ 	 - 	~ ~ 	+~ >~ , -~T+• 

K t 	~: • r, ~. 	w a., 	i.~.> 	~ 	,ifs ~ 	s 	a . 	a 	t~~6 ~ 	~ 	e;s t 	. 4> 

ponet. . t d&po10-rnt boj Pz,ftelt an 
Flo sith 	8tract1on of %over *mot. Lot us' be 
the offect on the Icy nognot of theOVUM* 

mg Px sin & 
1 	 , 

T 	r r 	-r,~: 	•f ' 	YCt 	 L 	.# 	 ' YW 	}  

R* upper 	Pzsin0 

urn upper 	V3 
H ov 	 + 	 (VIZ) 

. _ 

 

The re3.stion (VI) gives the ratio of ,t. effects on the 

3.ow end the upper 	 ets, For higber eenItivities the 
effect on tie*par mam a u]14 be sice. i order 
to ens e Vie, z is to be reed 	a lesser erect 
03 the Upper agneto ith hovver, is U.t by the sise 

of the sal. The bigrth* sp 	this Ether it is  
to 	 kept 	e 	eteller spec1 s 0L be irnio'b 
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The dse ot the rock p1e cu not be rte. 
• et*nt cybecwweor the msmogcntti ►`d l.' 

off`. the m ,; etic it.ertoe tn it* 1 	 ,0120 u*l 
ehem for c*thlo or M.t dort c1 *peei ic about*pee 	3 em,*, 
` ► aon i ° tion tivneteie ltxdte -tbo vaiu of 

+ c+ S "W  t *nt the area$ on the ' p! ` rna net ts 
desired to be at the ord at V aa 	to thet 
on the 2mt *a of # the .tteett. seperatton of meets 

tn e aite ebould be  

2 

4.65* 

is U em for 0 to 3 an  

a to be 2 cm 
çP 

f 
 re4t  circizatanees  

ntofl$ng the desl.gn of the *at&e syst 

conj4 the effect o a au dipol. on the 

upper *4 3ov+ moots at ►e t*ttc $7*t 	the *aC-* 
netto dipole I,e p3aiøo at depth a belov the 3av *r r.t 
on to ezi's *t the megnetto est. "'fie ram at 0 aM s 
10 I.ten 1)7 2 -1 



U ' to the *afoot oi fho upper ct øt  

th* eatsttivtty 8te 	vritten  

T S 	 tar d' + 	fir U 

T I • time perm of the s st , 
' mw la meat of o&e of the iszgnet 

* irt or tbsrti4l of the item# 
Is the torsion conatent of the ew3pmteton tt' o. 

Design 	 the *~.i s itivity 

Th ► s a t&VItVM4.s 	t the ter '1. 	3 
tier factor lam. Uow.ver the time period r0 	$ $0 that 
It Is of the order of the time required for on. rneeeurut 
i.e. *ut 18oconds. Th* went of inert e I cen be 
written  

a` 	'Za o the aent at thertia or ante of the 
mkt 
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11 1$ tho tteet on tho 3.au± 
fl' $A the effoot on tho upp egna 

the eaieitivity 8 	be Witten 

2 T S 	'air 	 for i*it 4efLootton 

T to tke time peio4 of the e t, 
P Wk*tiC tt of * Or the eg.t  

 rit of nests of the netscrtd 
.* the torsion eonett of the suspis&on ttbDe.sump   

Dstgn for the 	sutiViti  

„. r  	tER•t s 
the faces I/o, Hoer the Us* pioid 60 o1aari so thtt 
it to of the orttez of the tizte ro*irod for one *eaurttnt  
Is.,about .15 ooconds. The mocsnt of in tt* X CW be 

19 

o` 0 	Is the o*ent of 	of one of the 
xasgnet 



Iq 

Thia iM1ofttc thtt a -ttviti4M be mere* 
od W decr do the 1*gth of the 	oto O** there 

is a Unit to the size of the ui 	et*,, thotir ' 	►;tea n4 
the eflocting dam. A thinner anti Ughter. stt* +dU 

e the tmdey to v, ñotther ii tt*vies . to 
a mirror also tea th4 . diameter* 

I& iri P both depend upon the 3ie0 of 	 ngnet, 

cossoct1an, P 	din 	egnsts the 1u th is groat 

thtn the bedth 	A .finonoao r tto A d tth.od  r I/a. 
to thøotoro 	.ra4r gronter thciigreater 	one. The mont of 

.sk a. 	-. s:~ 	F+ 	at-.cr 	• ,.a 	r fi 	v..  

- t+ p*dng moo'*'h the ce tro Of t 	v` 	M`. 

0  
mss" 	Me/a. 	f 2 3: 7t(/3) 

12 

ewk 	the bs *vi+ or ~/A.)md E4(/SfJ '*'4,4th. 
the ' mss ratio I * This s 	a ehge in z'dt.nts 

a' 	*e 3, for both 9(h) 	+ CI (/43/] i t 	tAu thet the 
tineio s io ube thoa to be greater th#n one L 
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indiatin the eb e of the .m eto The int*t7 of 
Mag et , U. . 	,+ rte* with the sh 	?e type of  
icnetc Nat ilao The . twit'  tO ettt on is! 
ttod eeinet in graph 2 ,Sfor .tom di t` 	 .t 3 i 
of 	t'hones o''a T► to* *n4Ou 

abovegredu1 Increase in 	in e t1 or 	ct .tion 
with incoe in tho 'ina1e3s ratio 

We n Wither vrLt,  
P 	- e A(/j to the swo of 	et 

and4 ) " inter: t of am tiatton 

Factor Q&2 	l? C fund ionshape 	 r 
of iue ms 	, Per ideil awe thin funotion 0hoUld be 
a nini, Thie factor is plotted ei 	It A in graph z.'9,r  
the eicamax end ticenal shoe x ►ni*u  alu*s at Q / r  
the *fia*sss ratio* of 	and 2,6 re*pecti *. 

Effete or the tharrna one 

B : t om pointed out that M etre variations  
cause the egnetie sett. to be deflect d, if the 

detectable field is lesser tharz the fiald ednded br the 
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testa wirtotions.  

this taetor &øp*6s Upon th, 'Sinisss ratio* wd tho 1ten.. 
t7 ot maoti attrn as 	In graph -j v 	*Zue of 

to s ratio ift Via.. *o that a £4) is s 	ur .n 
s 	4: t 	z 	t o 	4 	r 	a 	riri 	f 	a t 	. 

  a~ 	[ 	► `.t 	F 	r 	F, 4:rr c ; 	w-_ a 

rm 

 

s3st&ng the sir at the met in it Mme + 
sy t the ties a D' is eon cenj t 

ebove c i tto .. 
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t~eA vctc cOXooVotut 	too2o 	pmt of to 
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y u t c a bocm of .fit Om ra^ W 	O 
i3' off* o maoto c7otc rr 	 A PcTiD1 

isto 	tho x Oft on .a 4ct2 øoo aoc c t 
►n r 	+tea ' 	t Cramtto C trc or tho iQ C7Otc3a 
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  , Ito cto C c t potc3cG 

of o oc tVo of n fit frc o ;oao on a Ono ø~p. o Sant 
3 fi3 C O' l a 03 ' $ ; w ? .' 4 . cot * 	+t` 'd! * to t c= O 
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if 	 !F 	1 s,: 	n 'r 	! 	,a9'! 

A irror .10 cs 	to the entee of tMØ hip. 
doh its to ioteziatne the dot1 tiorn. of the eystui  
byaeane or Zi t* ooale a a emi m . , At th top at  
this strip a hoOk to provi4o to cage th. s*ssp 
t10 through a + app  3oapw. A+ + ' ional 'r 	E st. 
are wee fixed on this ctrlp to std high a; ati* 

tion. ' 	entire sst s ` 	 is suspide6 b a  
fibre attached 	 rigid mipport at the top t the rntto 
t ► er ease. The lei or the fie e used yes 25 , 

Zn o 4cr to msUa the e 	 v* r+q4red  
to rate* and lov thQ specter i*derir#ath the *anstte 
s7ete with e accrue of about 0,5 * in addition to this 
the 	h*s also to ha totat d in a die m Plane,& 
TonecaUch thin oaf t43 ti tabLe 
designed (non pbotornph3" z- 	he Urn thto could be raised  
aM lowered 	a cy ndrtca3to deh it is attached 
b 	of a ci and cone *'r*njsuit. Ths' to tm * 
is an ab1nirm e ac of 10' d st 	cen bar 'aised to a 

of four toot tram the ba• 2vl, ibe turn table can 
be rotated 	Oboo'oT# at a distance  at o'-- 

by new or a otrtnvound aDoltd Pmusys and a 



Zb
.  

oo# at tho boo of the bab2e0 

c . be jwta4 tO glue . 	* 	.ti :tr beeee the 
4 dctectitt iø pioportio 	to the df4e off ` to 

.tic ept thu the sc o aefttom is g b p& 
Fr th Wiest got the velu of p is one moo* 

TM e*ittvit of the atei eon 
o 'izinstjna the • th s fief mound the a oto 

meter* This . is sccoiripliehed bj 3 pai28 of fle2ztholtz CG 

eer ng e teL red3ustsd ourronts0  The fig. prothicod  
a pair of thelrø*l tz coils csrryxg a our t I is given  

(4i) 

P ii the V1016 od**ed in a s h, 
n t 	fi r a`tns eoh cotL# 

e the radius of tho coil in centiuetzr  

the d t4le 	th preoeitt cat up of the Ueln4lt K 
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The earth fib can be 	4twe to be made ua 
of 	utportqnta* one 'tiøal o4 twooittal. . thG 
and BY d&eflone* 	 pair of 	 VV 4 
.f o3..i the vrticedir ect3cn the c 	t 	?4ch ;ear 

bc ad$to to nnuL the vertical xrxonet of the orrthe  
field ► 

 
The to tertionl pairson the of x hw, Or p duce 

fields in the orinte1 direotion end the off+ tSin 
them are ndted to nnrnlthe her tal cpoitcstt or the 

ea 1h1e tie3A, The t4o vertical p . ► we use& tar the o'er... 
ou aeentae of prothzo&ng resultent 3 d in 

aestrod direetion o .; to zmnu*i the eartbe hortzontal 
field eamplete] y . The ffiate purpoee could hovever be achieved 
bj a single pair p?ovided that Its exia was oriented to lie 
in the negn.otio aterdien. 

The ?exttos3. cOnsponEtit Of the a ttb field at 
Roo ee Is aprozirnatel •3y oorsteb id the horizontal 
coinponenta in the 	d rNW directi 	4 are aproxiapproximately► • 3 c~ 
oerr3tede and , v o tech r p tiVol7, The required values 
of gent in the 3 cotla uld therefre be of the orders 
of l8 S perea, 1 9 0 ++flees end ! 9 amperes,  

The dettdl0 Or the pi,eseat set v of the 9e1mholtz 
coil and the i d produced by them 'iven in tho table below 

......, 
Ortettatton fliameter No, of tom► 'O 	field/ 

27 8TJG o 	.melled  ell 	 per 
copper wire 	 mper'e 

12 	 1 
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o.;, . 	60.9 .+ 	100 	 1 .5 'mot '3e- Ot 

C ll . 1  data Ir: 	01 	 1• c R 7 t 

C:► 18 ?n 	i 1 	 1•6s7  

T' 1U3triTIent *on 'b e 1 	t 	the• *U*st1on 
or n trtttLenUproducod field b moms off' a s ilo t-o 
of vtre Car37tug a o cueut. £t at vei mWat of 

placed at a fixed 4itnneø from thez!eCnatic 
iyster, * be 	 ealSt9 it4 



"" ;, +. i 	WJci$. 

This deeetion5ot N . 	re enerni1y studied 4tb I& 
View to obt&ftttitg infovmttongs din the ei!btent field. The 
directions observed In rock dies do not coincide o+ i. . Sole 
ties$ those five 0.1060l? 	o sorneties highly di *?sod. 
Becauseof this v 	bility it Is nooeseew7 to eo .deus* this 
to `t".'3 t .en In to 2!V Of S tisti*al 	tOrc o "` eoi a ative 

raiur~ * J ostttrite of h m*n direct in of magn.ti*t±on or 
rock units pzovtdss ►measure of dispersion or indiii#d s . "mp» 
Its shout the =ran direction and an veIl as of the eoenre3r with 

the txefl is •stft at d o etiru ; ,a of the *e direction ars 
the base infoston. needed for the etudy of variations of the 
earth's Meld 

. iTa eny part l use study large nuaber of 
oriented spiples are cottected fran a toration+ i.ch to oo* 
nied on. gooagc8l gronde *a . etn a unit zueb as a set of 
eeditsryWe # laa :l as or ift .e vee,. Oriented  sa*p1es are 
eoi.Iooted r ;: , iroflatLa'powea ehicb re t e at1 as laces° 

u. ,tica or sampling sir +* Osraly mo,c than on. s tl+ is ate 
ained tro esi alto In agar to study variations within the site. 

vera l 
 

apeciran szs ce-ten peøpd from each oriented  es ie 
I  ord,t to 5tw17 the arlat on within s sale 

The supUng so oes arc of h..rs 	e l type comprised 
of tvG or 	 lcvo .a. ' n. one of the slpIet a+ .mss one oriented 
sa p3• In obtained from tab locality and one specimen is obtained 
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out of each senile rirthr level s m y occur itahen **'**'a1  
members a cobiable within a rock unit, The ep*ei*i fir"* 
obtained from esvorl O .tee'in each meber. 

a 	very direction Is 	TO 
Es t+ by a vector of unit length drown In polar **o irate@ * 
The ressuiti near refer to a horisontat or tilted bed,  but it Is 
necescery for epos• of s1ysis to refer than to a bovi onts1 
at the tIwe of for otien by plying corrections using trIgno  
metrial Or grophioul ethos * The strikes and dire of the for" 
ration are estitate6 at the site* 

The directions are plotted on an o ual area net, In mot  
04808 a polar pro feet&o s I $ used, The orim.ttI. or the not is 
chosen to be a horizontal plane either the ed, sting or the *a 
hated horizontal plane at the time or fo nt i n * The directions 
are plotted In such a 'ia that lines through . the re .ótIie plots, 
and the pole of the not, t o angles equal to the "elintion 
or the agile represented w The di stane. of point fron primitive 
Is proportioni to the t c1i tion or radial Scaloo Hypothetical 
fi 	Akhow5 a not of point directions (t* 7n) . 

The dispersion may *rise due to 
(1) rrors Inherout In the pal noomagnet1* method a.  
(2) tze to variations of t'e bient Till 9 e. 

In order to ensure a correct a'l: sis ft Is neessary to 
over coins the pe.laeoma8uatie errors * 6 ►era errors of this type 
are .i. nt td 	3 r ; 

+ 	errors may *rise thie to rrors in orientation or these 
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1-naunvd at the Um of DO oznont • OcaoraUr tho 
ouito or"ro or tto type oio botucrn ' and 6'. 

Ml 

	

	 mar also CitO due to fallvme of,  O4 	to 7tOa 

ti tic czaetly Mo the eiicx ion the otbict fio10 
1"t-valtilk *auto for thic typo of (*7OP a'0 torpr-OtIon in 
O1V2t and Ltrop)y in lanomo 

(3) 
 

The d1rocrtion of 'hair vagraotiitIon ncr be subsequently 
by atTmv 00oondy ceinponczt o. 

An inaOet Ontionte of tho Initlal horiionel piano or 
thø t'oi* ttLC 	2I to Usperviono 

(5) t'bo tt2tHnt maV bo 114LIt! by o fnntnto1 notto iooi 
for 4ifront rook typee 

(4) if th t5 epn or tho 00210crtlon of w2o at tbo e011 
t idto Is S"at, ooWa"d to tho rate of doologleal 
or 	 ete promimp the 6ioporion may on 

(7) 	The val4atlona o tho fód dur1nj th t1ro Opm o.between 
t 	iattcTt of falfforoft imo10 of the oco tom 

ray contrib^Ae a corpomnt of ,cotter. 

tho ataponcMt of 	tt mr1r.-InS rr=the cctoo 
Wro eab 	 M1z10 	to'It Xzv Rio *-*--7n*  
?t4 cv1 	 7 Or the diractim in a welt ot io 

ISO 

In O"OT to coo the pa1 oatjrIotio o?*'oro V?iOflO 

ttiti1 nthovis ro 2ie thicb ar gfren b02-ft 0 
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usher (low) gave amethod for 
dealing '4th the obtercoton of position iying on a sphere. 

ppo*e that t directions err known. The direction eon 
(1 9 	of the ith 4. otion ( # 3i), regarded as unit 
'*+tore are * 

	

COSTS Coo "I t 	a Co 1 sin T. 
a Sin Z, 

Maher Suggested that indiui4u 1 point dftótion on the 
sphereVIfl beAietrib t• with probability t sity 

PA "dA a 	 t~ sip► l~ d- d 6 

~x a (cE ~ 9- ) xre the po1a coordinates of e1etent or 

are it 0 &- bid ngu1sr departtYe :roe the esen direction 
nd the nzirnuthei 	I•. 

The density Is axially syetrIcnl about the true a* n  
direction£ be jng di st ributeti irniuniformly t=hrough out 3W• T 
probability of finding a point In the belt between a and l9- 

  Lo " O, ' W 	0 41 c`ca • sin 6L d  #hk 2 sin 

Its paraiieter 'C eprea.nts the precision of the points roa the 
ettidy or the above O(u*tion o, if " us 0 the points are lmitor7nly 
distributed 	the direction a 	random, For very large VOUM 
of W they are continød to a very ir 2l pod ion of the arbors 
In the vioinitr of the mean d .recut w. The distributiont o 

Z 
illustrated in figure for different values or V'. 



At the * or the toraetion fP rooks ire 
prince vemansrt 	nttion. In the erection of the prom 
vailing eort wed, 3ubequerift they *a bo sub$octed to 
3.oca3 bestSna s othor O 	iii messes *tcfl coo tt 

to seer. .a imer and, 1c t. stable eacondlrV rnttiution, 

I t In now well vsaUned by ira on 	eoanstisrn that 

ept for a tsi cweo,. moot racks posaoa this socorni&r7 

spurious or viscous m tetization, Thus iüvestigatSot of rocks 
possess OeCQfl& t7 riagnotivatton may lead to In consSotwt 

result 1*31 $ 5COubtOd for, it Is therefore n aesaar to 
st ter stability of the nnnstts*tiou of rocks eritteatly. 
Resoval at the 3puriou snot attan thus ors a necessary 
step be re computing the ne 	.rectLon of S* it isagnetiza tton* 

a long t q no tests wro available to assess the 
mimetic stability of the rocks apart * the ndications at  
consistency of noti ction In a rock formation,* IOr the r 

oval at the weer secondary cortpon a 	trod ets a 

out deal at seattoring In the des two  types of techniques • 

available, both having their merits nnd d eritu One of those 
is the alternating field d aagnett zation,R  m4 the other is 
thermal d rm e' i *tton. The proeeso of rvaL of aeeondary  
componante is referred to as cXeain. or the pZ .. 



3f. 

A.C. Ziet6 D 	eti *efi 

Tho Zerntthg field d 	otirnstton  

ms d2 d i o°eor at Now Cat Catlo tn4 Shs "` biidhe irnd  
he 	 and Wil n at Zpt1 coUeg.  

London in 	Both these inetrumcnto are JdIer in prinw. 
ipie but diftor in design and aonetu . tion. 

The iortent part at the 	netint tt*14 d~ 
netisatton psratus is a 4peetaZl d,stned pereiaxSpii. 
men 	i1qb Is op able of ctsting sti1. teneous3 in 

tvo pp di 	plenes peoed at the centre of a 
nett 	 . The foquen  of rotation ere rsepoctivei  
one and do cotes per aecond in the t *l and horizontal  
peel tide ie aebtovodb a moor# The 4eetising Coil 
s t conr4ets of two a operateoelenoido Leh we held 
convenient dtatnce apart so so. to allow free Teton of the 
epeoiaan holds. In these deionetisthg *oil* the peat fi*3As 

at the Ok0 Of at: ore of the order of ISM o rr tells per 

hero. 	D * resitce of the cotZ in of the order of 
0 o s and the coils take upa s a done of over tOI 

amperes W?en 230 volt A. C. rn.tns is red to them* Zn this act 
UP peak fields are of the order at zøo aerated par szperes, 
I prsctieer for emetic cioaning of e roc theth epect 
?den are diognetized first at 78 oersted end then at 150  
Oersted peak fields, oome soft eeeondercoziponaits can be 
ryed in es low en 25 ocreted 'Doak fields (mil)* The entire 



nsettbl of 0*124 and the epc3 	ho24or Is rtotmted at the 
centre or the wee peire of Rlt its eo*le, ith provides 
the h of 	co. 

Wiaon In 1%1 doped tho fugue of thoeel• 
diacnett eta. ̀  he npprsttiw c elots of ' o*imegne`9.c 
ftun*ce placed 	nocth an men* 	to*eter. The 
essntis1 part of the furn cO is the hatin about,  web 
is made of pure p1atin dos + d on gut ti*be and is 
held in position by Man sheds* A hobo Is. pro dad et the 
exterior of the the to idle the npeciraon 
dean to be heated is placed on a porcelain tdbe tch 
z3zo c'riesa F 	to to regietor m teiporatwe. 
The pocit can be rotated row. a hor . ► ttil eis vith 
an eltIniizs stew . 	idtch Is inserted tbrot*gh the 
hole provided at the exterior of the 	 cce (S i 

ot1oettvo. Iows`+ " * orttIct1 oompo taOn or these is or 
Interest. Wi 	d that. vhilet ho could. rove San 
msgetizatian frcn. tt tt. melee by tberrn.L cleaning he 
cow not do so by tltet1ng field bniqn*, He therefore 
ccncl*$ed that uhon oeoondery upon ts are pertiel therr 



3-1 

r*enent magnet zitions  the secondary 	etiee on eon 
of be rivOd ithout deetroy'ing the zrieary ¶,R4M. 

outs in ench ease$► 

Th to iquo for c oed the saples hare not 
ret beon developed In the deportment oving to the tie and 

resow cs connzaed by the naix set, # Thase f hoveirc can. 
ala be f&*1aatedat floarkee. A ak*tct of the 40C* d .aw 

ti.s on est Is giv In .fide c 1 . 

The nonsi.u'ements of 	 on end intotty of p 
en t i* n iestion are usually' &Me either' an esttie 

or by a spier sgnoto1eter. The only type or 1 tr'r nt 
ithioh app c  o capable of thoZlcngiu the umstlV ty' 
toei U oftered by the nbove tu+ t7pea. f Istrment is  
the 	 iiieb roe designed and const 
ted by I*v*i In Tok.. The 	 of the estatto Vito. 
motor by moms of on electronic teedboci systes to a ftwthe 
poesibihit towards ;a pmt .c ti . in the .fiti'e. 

The Instr a nt at4 	 . l+ra'ib in 
earUer chpters aconcerned i4th the principsl taut*t*i.* 
ding pb1r in the sub3 eat. today, names the origin of 
magnetization or sIDente w the cause ofreversal of nag' 
net***tton d better me cods 1. *tinnti g the s 	ow 
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e coaonr t in order to r a . true nom* of the t`o-said. 
utwoti t . n. For the piwposee variow tni 	hvo 

bern cloyed SUOh en oremterogeo,eoper tto 
means retruv Z.re methods, eiectronuIcroucoW, n 
try alter won ete* 

The f4*i 	x0 on obtine froa the ale ►. 
oegn*t4c rno 	oti Is the 	 Inte t of 

errors are «s p ed for r eti of problemre1*dod to  

&t drift end polar vending 	 Wig► of certein Grp+- 
+ice deposits. The present t*ttnpn are erected tovird the 
use of .ie sgnetio observation in po n rOI*t.tng to  
+ngineering geology'end Ut*e1a. g.olog e ewers `'~► .. 
tigettons are tgsgod in Vsrioue pect of these prob3ane  
in t#3 d + t+ t. 

4f LL r . VirCk~ll i 

ROORKEE 
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