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rhenomcnon, thorofore a triel diccurrion of the clsotic nelure of
colide is rrecented,

FLATTIC MIRQRY

Deformation ciucad tv Loacion or comzr esion ic the onlr trre

elretic cefornaticon irvoritent Lo thie stiady., For girvle Lonsion or

corrression thore are ctuel rd oy ocite forces Line ¢ B

s

f
vilue & to a now valuc @ el ot tlhe come Hime decrrasc or inero

the width from we to wr . If only & chense in chere is invae

snc tne trancvirse zovinevt of stroin 2oun Yo defincd as

:
k

ingl ctriin ic ccfi

™he retio of trarcvirse siriin to leniiibud

fciceon's rotio G,

If in tne case of sirrle tracion or comroscion a che e

is invelved, a cube of unii velume el r deformetion will asouame the

.

hepe of a purallelepiped of len-ith /#€ wien € is tho

4]

~

? Y Al Ao er e : S ~ 3 N A - Rah
a kol whizh irnercase or drer.oase its lensth from an inid

s
in

v

q,
-

e



A\at

e velume after deforiziion is
Viz C/t€)7-CE)/-G€) = /74 —2¢6£ .- -

wherce tre dots ro recent teris invelvinge € wiich sre nroplreted siree

wer ounit

€ s verv erzll coryared

<

velume btzcoures

Cirees=Stroin Roldg T
Slress—etrain rolations fove teon determined from experisints
_ « . . .
weich recultaod in Hooke's Law, which sleics viet sirecres sre linear

functiore of or rrovortional to 211 strain corvononts. For tie ecuuse

Tooke's Low cen te szt d by ousineg o

-3
e
0
o
Q
2
e

b}
&)

of homoreneo:c isotro

N ’ RGN Teq o T pnes J- Tyes
conchtante krown zr Yourr's medidus and the chesr modulus,

Youne's modulus iz tre forece por unit arez divided bty “ie

chiance in lensth per unit lensth cr

y ='_£522i_ ) or é:? = _/
A,o/! Y

Wnere Tn denotes the conctant strecs and Y is the syrbol used for

ivda

[y
O
o)
.

Young's madiulus and is tie coastant for simrle tension or corrros:
£11 other componcnus of etrecs ere zoro tut for ~wure toncion thers earc
also two tronsverce comronents cf strain drncted by £ep cnd €62

*

These transvers: comicnents ar

€ey = —~ €2 = __);fm

Ecz = - ocfa = —SC In
14



The negrtive gin indlestee & troncverse controclicn if there

e
&
I
3

extencion in tle x direction,

The shecr modulus or € is cbiloined fronm loiccon's rotd

[N
@]

end Young's modulus.  “he relotionchin

Ve

o
o

A~ Y .
2C/¢G7)

norval roirts in tre Y dirceiion Sotlke's law hiocowes

w
N
3

@
\
¥

{looke's Law for Frinci:le Axc¢s
criation cen ke tuilt up ce the cwn of three

cimrle tencions or cemrreccions slong three mutuslly porpendi-ular

axes known as ine yrireirle axes of ctrs

=7
3
.
e
=
1=
|9}
3
I~
-
ct
2
1)
o
—~+
0]
]

comproccion along
rrinniyle axas of

coincide. Denote

cn the X,axis producas one comenent of ror-cl strecs Sx1 and three

. 4
components of strainé€'s), Ex2 ond €'vy .



Treose sre relate? o o cfzations

. / .,
€x1 =L Sa € x2 - - C_ Su € r3= - Su ,
Y Y Y
girilarly for t-e cth T “wo awes,

E W= —c Sea Es 2 Srz '3 ;{J--_.C_- Y73

Y

6‘;'/='._._2va f;;-‘—-.g.—fl.! erJ=——‘-313
Y Y Y

Tre resuliing sirain ¢ic to o1l trree t-ncicns or com reccicrz,
Sxr. Ss2, dnd Svaz,

is cbteined b cirmyly aidine the stroin seorerately rroduced ty eszch

4

tension,  Trhe reslliin comronente cf st

rein are

Ext =2 L Sew — ocC S12 +S5S43) _7
y

£ r2 =_YL L S«z2 — (521 4 S¢3)_7

E vy =2 L Sivs - 0'(51/ ¢« Sxe) 7
' >

cleso the chear comconents ray bte evrros ed as

2 /L //6'1 7%/
y

?

+

L

X

+

3

2L /ro) Txa
Y

2( s40) 7us
Y

xs
M.

_dEwr
x.

R
>

X

. )

s

—2—&’_ *
e

b
E&K



. < St NS~ -~ o N e 20 e 2 - T
e wlove rrincirles of elaciie deformation lezd to a ithco-

bty acouming tre malerial to be in siotic ernilivrisnm and cr-occd to
certoin sirvores, Tene strocsecs will eneragte cbriing similor to

¢

those rnerated Ty Ye ras-are of an cluctic wuve Yirourh the redia,
e gecumed £01id ie comrosed cf rany lasrers of lamiaations

chiece individusl tiicknesces sre omell comvered te Lhe wavolenstie,

m.oos : 2 - + 4 oL N ~- 3 - . o b e
Tiis is imroeriant teceuss for lons wevelenpths the avoro e rrorerties

wrorineltice, the voloeity iz devendent on e wevelenth

end attenvation is enecounter o, It 12 ¢lso ccouwred Yo b & N e
oo Lot & Toirle loroe runter of lzvers czn be found co thet 21

cubes of ds cive hzve thz cv or. o rroyrrLiec, e ronrorinno-
tive cute ds ctill e~ 10 rcorprredl to the waveloning
1 sx’ T
T

e ¥ 0 g ot o Y

PRRACE AN

- fe——— S Xa

xl T
Sy
Firire 1o A rerrocentesive cube in o 1avinet d media,



Trovelicor Comreccional TLveg

e dirnloeconrnie cocomenrine a ~1une covr s ional weve

Ex: = o Evz - o

)
e
~

T eare

O
™
1
()
ct
™
=
.
(&)
b
2
J.
[ 7

&6}.’ y{g o 96)“/9‘ s o

e strerc-ctrein relationsdice in rotoricl A of the medium

Exr = [J}/ — (S +5vs3)7 = o

‘tl

Esva =2 L Ssz2 — (S
' 4
£ 13 -'_)./L L Sis —o—=CSu

B e ey e A
Ten ntinl cireeces cr ©oT0, 1ir

rive the rolationshiz betvern cores

.

A, ils may te anconliched by oadl
. .

e 430 7 <= o
+ Sve ) 7 .

ination of Jar  srd Sx2

2 ond chrein exictine in

Ing the e untions for €w

0 Sy"l - G S¥ +_Sx2 — G".S:!z — gc‘*ygg =

4 4

regrouring

Y

_}4 L Swwls/-o) + S$Ss2al/—-0-) ~ 20513 =0

L L (Su +S42)lr-0)
y

Sw +S22 = Za'.f.ry
Sutetizution cf this value of S«

rroduces

E.r.s:._.[S': - C

vhiich reduces to the formula

- 203523 7

S—=0

ard JSge in the e ntin

26"va )_7

vz = _7 Sv = _Sus
(,-0~) ’;/-0"-20-‘ fC’,"

whore Ca ig the velocity of comreocional wavesn in A an

nd

density. The cnante in thievnecs of a lay.r ic bhe al- e o«

ccnr orn

will

hl E
anyr la

e

"t Erz

o

n for €x3



o]

b
Y
=
@)
o
e
+
(=N
6]
o
<
e
S
e
3
[
O
—
o
3
o)
3
.
)
Cae
3
f-de
b
]
—
D]
-+
%]
o
3
3
~
D
8]
3
—
R}
L

licd to laver T,

matericl A plus the ¢hrnre in tohiskness of mrterizl T divided by the
cube dimensiorns, Ty Crsirnating the vorticn of ine cule comorcd of
matorial A as 28  and a corres ondi-~ resning Sor Z8  the aveoraoe

v

etrese-sirzin rolr lioncnis vay e rorracented T

Exs ~f 77 7 27 b) .
L'C;f faCs /) "~

Tre total cdensity con ke oxrrecsad ac

P=()zo&/)ze,%) .

Since the cube ioves ecconticlly as a unit, ¢11 lay-

a
3
0
=
3
)
'3
O
-
@)

e

m

sme anceieration, end the effective denelty is bt e total -

divided by he totzl volurmc. ""he cffective elactic constent snd Uhe

1 ue

£ 13 :(77/'/3(’“ ! 776/‘?068‘)5\13 = Sy3 Pfl
%2

Y, -
6%7_7;;_‘ + ﬁ)( n,ecf%&y .

effective cerncity rielsd tie exrression for provasztion velocity

C =

~

ic unifornm in any rlene perpendiculcr to X g o ience

Hae /S Itsr = o Dbrr )y =0 .

fheerirg sircrses cre zoro, ond dus Lo continuiir of norol



[
2

streccie, Syzm = Si38 5513 . Ers 2rn rot te zoro for the
,

atcve conltitions, The rocentinzl raruireroat e Lot oo thisknes of

mn

the cube in ine Yglircetion Jore not charse., Tois reculirooenal dcs

1, S~ 3 veoe, 2 oo TR S~ - P R T )
cliemins An wetrrial 4 g eccomuanicsd by g thinnic

e

raintainel if tan th
in materizl ¥ oas 2 ceonrericnce of the 1rinaicd nst

™

The eondition for zrro aver e ctrain ic

216 €vzn/Ifs + Mo JEvsa/ Vs = o .

Yith thiece eondilione imroe-d) St gtroacarntrein rolations in rotorizl

£/ :—}’/_ L St —Col Stz t5:3) 7 0

£ x2 -=_y£ LSt2 - G ( Se +S43) 7

€xs :_)6[51.1 -G Su +52) 7

+

Similer e uulione a1y to retericl b,
For herizental “rvel, the sirain €22 is tie rore in both

.

materizls, but the nermel stirecres Swamd end Swaw ore differont, Ty
defining an aveorare or effective stress ss Lne total forae on the fuoce
of the cube divided bty the erea of that fice, the effective strecs in
terme of the tvo matsrials is

Sea = XIaSvae # 778 Svaa .

0

Je

e three strecr=ctrain roletions for motoricls 4 270 T ~lue

[t

1

the erustione for the svirs-e shirain and the «ffective sirecs oive s
total of eifht inccrerdent ervaitions from wiich seven crimntitice on

[Badd

e Cusny

[

be eliminut:d. tice

Sx/m 4 Ss1a s Ssam s S128 ) Sus ) Jé':m/gh §' Ky «9/:

were eliminzted.  The resulting eruation gives a constant of troror-



oo oo Tt ey s s T A v N T e Ty b 0o

ES &N € eCcLLVe JL Lo e o Ta DY L€ [ 6

tive deveity iz e e g for vor ol e
s T, M. . i 3 <. N LIS TR - ~ A3 -

stio of clooin moduloe to donndior civoe Ve 8 T rel ~nd for

1. Dy g T T oy T e vrer

I0rT2oniLa .y LTy LT T UnT o

.
C- (?Zo f)?a‘) v M/ o-zg)(/-o‘aJ %«% 4(%%] 7
7?;//F2~C:: ¢ Z?;/?B(fh (, 26 (b + s Pa ;)

e e s . . A . - . M.
S on Vel - ~ K -+ = < 1 A e,
Tte arove derivetio iz il ot el Dol LT e ond TLaddanrons,
[ESTAA
N~ . -]
., . V) . ~ v - N s ~ - 1 = PO 2,
e ey s ere v " cden oo how Lhie velocllr
ey Sy -3 [, I -+ 1.7 Yoo T3
iyon i yreririicc of Lo 1 octorisls of e lurinai-
2 + 3 A - R o ~ I - -~ 3 ol H - -
cd moterial, he v-lorttice cro crorroce a2z a2 ravnin of flie 1aminnted
T A - B R N I S - P ~ R
voloniiy to Loe v oloelyr of cre of Uie ralborials,
-

—
«
;
=
=
—
&)
-
v
L
Y
o]
ct
o]
A
~
2,
i
-
-
i
o
-
f
S
e
e}
23
i)
Voo
3
rie
rn
0]
Q
3
[N
23
i
{
™
—
3
he)

rerc 3 where eschocurve rorrogents o reriiclar lomdinated e

iog wore vericd from 1l to 2 end Jeneisr rotios from - to

for cor rocaioned weves trov i in 2 rorivonts]
7/ i . : . . .
(rarzllel to the bunding), ihe exrrescion has g deronlenza on foisron's

Ay Y =Y vj v 1v
roculis ore oaovn lo
, N I H oo .
ae g fanction of 4 AR




Na

Figure 2

The compressional wave velocity for waves traveling in the vertical
direction is plotted against the fraction of material A. Also shown
is the effect of changing the density ratio between material A and

material B while holding the velocity ratio between them constant.
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Figure 3

The compressiocnal wave velocity for waves traveling in the horizontal
direction is plotted against the fraction of material A. Also shown
is the effect of changing the_dehsity ratio between material A and

material B while holding the velocity ratio between them constant.
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was not dyzenitc, lre timce weare measured with refercnce o a given
tining line &as descrited under the section on errors. ™o tynizal

records are shown in Fipure /4 rverse 1,

Errors Ascocicted with Instrimentation

4 nicroreter microceipe wes used in moking 211 measurarentis
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on the records. The horizontsl scale on ihe microscore iz divided
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of distances on the records to 0,0004 inches. Since tire time interval
measured (0.C1 second) covercd, on twe averasge, 0.14 inches a reading
of a given point on the record could be made to 0.200029 seconds
(0.14:0.02::0.C004:x). In ench determwination it vas necessary to
measure the distonce between the two timing lines andé the instant of
arrival of energy, es shown in Figure 4 rage 21,

The concition for maximum errcr in mskiap a vick would te obttoined

if 211 three rezdins (the two timing lines and the *trace break) were

additive in the szme direction, and would therefore be 0.20009 ceconds,

e
L2
S

In meny instsnces tne trace bregsk was not shearp encucnh to meke a

ey

to tle above accuracy (Figure 4 trace 5 ), tut from repeated readincs
of a large number of records it was conclucded that the totzl error in
picking the instent of arrivel and mescuring the three necrssary int-r-

(&}

vals on any one trace did not exceed 0,0002 seconcs.
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N

rfor any one record gll picks were measursd relative to some

timing line. 4 minimum time of 0.01 ceconds before the first trezk

was elwzys choscn for the reference timing line., This vrecautionnry

™

measure insured an error less than 0,02, Tuet is, the minimum time

N

mezsured on nsny cre reccord was at lezst C.C1l seconds,

.
ds, S0 cince t

At

time could be mezsurcd by use of the microccove of 0,0002 seconds the

percent error had to te less then (.MNC2/0.71) x 120 percent.



records
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The problem of detorminins geilcwic velocity varistions with

respect to ctiructurzl orientation cdiztoted thot verions gcopione lay-

outs te used, TIor anv one clructurzl oricantation 21l conibonne uwere

piaced in ¢ siraisnt line st a conctert sruced Intervel. ovwevor, tiis
int rvel w.ich was carefully ~cacured bty steel tope won varied to cult

the ccnditions of tne izdivicdusl ereas studied, ithe zhol or enerzy

were iavestls Led the enercy source weze cledre harner tlows witinin a

—
I

foot of the firet goonhone, For aress whore the refractin~ horizon wss

buried, tre prinecirle of recirrosity of tirme was aprl:

,_1.

3

od.  Trat ico,
tre time recuired for a wrve to trivel 2 given poth in one direction
would euual the tire roccuired feor the wave to trovel the s=zme rath in
tne orrosite direction. In crder to eprly tnis princirle the dynarite

turied at *ne end of the normal lenzth of the sprozd aft-r the first

m
O]
e

VES
seorhone had hteea moved in hzlf the distance to tne second georhore.

After the record was teken the same procelurce was enlied to the onyo-

cite end of tue syrcad.
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The rlot of time ve. distarce rrovide! a rapid and convenient
method of analyzing the seismorrarn recorcds. The slope of 211 time-
distance lin~s was obtained ty the meothod of least scuares,

For records ta%en on outcrors the velocity is the recirrornel of
the slope of the line pacsing throush the crigin., For records taken
over turied formaztions, the recivrocel of the slope of the line throuch
the origin gave the v=loeity of the first horizon We and the recirvro-
cal of the slore of the second line gcave the velocity of the second
horizon ¥ . lhere the slope of the second line was not the same
wren snooting from orpnsite ends of the geophore spread (Tigure 12
gragh #1 pace 29), the true velocity of the underlying formation

was obtained frem the followine formulas which are derived in eany tasie

geophysice bock such as [obrin, (1052).

ve )/ Som L.

(e =2 ( Sin-' V1t - Sm-’ Vi )

M4dis ihe slore of the down dir segnent
Muis the slope of the up dip segrent
These various factors are shown in Figure © pace 74,

In many instances severzl duplicats records were racde. In each
ccse a least cruercs curve wes detrrmined and the velues avereged to
enalle the precentation of one curve for erch locality and shooting
orientation. Tie tabulatsd resilis of calculetions cen be found in

Tzble 1 page 26, Time distance cuirves are precented in the back.
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Figure '5

Refraction along an interface dipping ‘at an angle X . Respective shots

are at updiﬁ and downdip ends of profile.
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A total of sev:n different loczlitic~s comricing eizht differ-nt
litholories were studied. 411 outcrors wers lumeller el her in the

Torm of bandinyr, fracturins;, bediins or minersl orientciion., ey

weso properties, Once it had bern estsb-

b=
e
O]
oy
~
Q.
ct
%)
r
<
D
=
e}
(@]
e
r
[se]
3
e
]
0]
o+
In]
O
-
o]
]

outzrors was determingble by field
invosgtizoiions, the study was extended to arcass covered by clacial
till ransine from fifteen to fifty-Tive feet in deptia, Areas of scod

drill-rcle cov-rare were chosen for these studies cince it was necesrary
to have a check on the reculte,

are prescentel in Table 1 rpeze 2€.

Area A

The outcrop is com osed of two different formstions; the Goodrich
cuartzite and the Nejaunee Iron Formation, and is located in the S5,
sec 16, T46Y, RPN, lzrcuette County, near the town of Rerutlie, The
iron formetion grades from vertizally diprning alterncting bands of
cpecular hermalite-ma. netite and reocrystelized chert with minor amounts
of epidote, chlorite, megnetite ond silicates into a eilicrte iron
formation comyosed of verticelly dipning elternstine btaads of grunerite
and recrrvetelized chert with minor amounts of marretite, chloriie,

J

cumrin~tonite enl ernidole.  Tynicul banding

)
'\LJ"

ourout whe entire
outcrop is shown in Figure € paze 27 . The chert bands generally rance
from one-tenth of one-tusrter of an inch wi le those of the iron ovide

exhibit considerable veriation (ricron size to two iaches).

25
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Two lines wers run rars1llel to the banding, cne in the speculsar

hematite-ma rnetite and one in the silinccte iron formation. Thes

(=]
o

reve

velocities of 13,672 frs and 17,270 fys rcsp-etively. An orientation

rerpendiculer to the banding waich ~xfrnded rcross the entire iron

forration wzs then run with a velocity of 12,200 frs in the sil

ics

o

iron formation and a velocity of 9,000 fre in the hemziite-marmetite.

-

The time dictance curves for tne arca are shown in Fifure

ry

/

pare 24, ™Wo or rore were tz¥en for each orientati-n. Ceoprone

snazein-s of ten and Luonty-five fect pave siniler velocitico,

S, sce 1, T4LN, R30W, Farcuectte County, This highly contorted sc
whose stretirsravnic nosition is eithor Uprer Goodrich, Michigan
Greenwood (Villar, unrutlished), gave no dirtinct velocityr anisotro-;

ten foot sraced scventy foobt lone srrezd rerellel to the schictoc:

reculted in a velocity of 7,000 fre, wiilc a ten foot spaced forty

long srread perpenclcular to the sc

€,700 f:s. Duplicate records wore taken in both Cirec ions,

N

A

dictance rrarns for trzis arca sre shoun in Fi—ure © var-e

o
o
1]
)
®
e
1)

1istosity produced a veloeitr of

loceted at ZGP23' lonpitude and €7923' latitude,

larcuette County, end iz locally known as Lighthouse Fointe An

arrroximately vorticelly dipring section of the lona coiiist wes

O
o
[6)
0]
[e)
Ve
-
«+
o
C -
[
[N
w0
(-]
(@]
«
IS
C -~
e
(@]
3
e
0}
(W)
—~

The

asic, well tanded, fre~nc

talv soventy feet Jong end fortry fect wide is loccted in the

e

nl

Ity

ct

foot

The time

tone

e rinersl acresblage is mostly eridote, c:lorite, horntlend,
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plagioclase and cuartz (Van lire, 1911). Geoulone orien‘a*ion parallel

T
to tne banding utilizing a ten foot crueine wiih a cpread length of

fifty fect rroduced a vilocity of ¢,721 fie, wiiile an orientation

rerpenciciiar to the banding with a rracins of five fect end a esrresd
lenein of tuenty-five feet produced a velocity of 3,716 fpoe The tirme

cdistance curves ere shown in Ficure ¢ vare 30

Preciue Icle is locstod neorth of the City of Marcuetle at 4C ?
lorgitude and £7722" lotitude, A lerre flat o:iterop of peridotite
sltered to scroentinite linecated by weatheringe cheractearistic es shown

me

in Fijure © 1is exvoced at the north-cast s

;J.

ide of the isle., A geovnhone

orientstvion paraliel to tne lawmeliler orientation with ten foot sracing:e

\"l

end spread lengtn of eighty fert produced a velocity of 132,5C0 frs,

while a sirmiler rerpendiculer orientation produced & v-locity of 9,200

— 41 7y

. . 3 N 2 e
ce.  The time dis*ance granhs are ciown on rare 37, Fipure 10,

xtensive outcrors of granite gneiss are exposed along the road

in the ‘i, sec 1C, TA1'l, R2CY, Randville "uadranrle Mdchizsa-Wisconsin.

The gneicsic banding is essenticlly verticel, and a sixty foot srread

length with a ten fooi spoeing parallel to the banding produced e
velosity of 10,20/ fps, wiile a fifty foot sprosd with o« %ten foot
spacing norm=l to the tanding produced a vclosity of ¢,%00 fps. The
time distonce grariis are scovm in Fizare 1l pere 23,

P o tnl
arcg o

The arca ic located in the X of Niy sec 8, [47'7, R2CI, lMrronette



County, 1Inp .1 rives a plan virw of the lonation of the tvo geortone
orientations, and map 2 is a vertical cross section of the arcsa.

The crill-hole information reveals fifty-five feet of claciel till
overlying horizontal beds of the leraunes Iron Formation. The gerorhones

were spaced at iwenty-five fcot intervrls with a totsl spreed lensth of

bLiea G
Tilc er 2 iz 1lomatid eix 'wundred feod north of ara T as choun

on map 1. The combinstion of teet =it informaltion snd time distance
curves cn pace L revials twelve feet of lacial till directl over-

A .
»

lving the Siamo clate which is diprine routhuard at L0". Three different

geopihone orientation were uced in sn attsrpt to detect the velocity

with the first oriesniation parzilel to the sirile, the second rotated
: ; ) 0 T4 o .
clochuise thro .¢h A5 and the third orienta“ion perpendicular to the

stri%e. The time distonce grophs on race 4 Fignre 1B vroduce velocities

of 10,023 fps, 8,473 fps and 7,056 fps for the recspective orientetions,

A literature scarch revezaled that velocity enisotrony with respect
to structurec orientation has btecn observed by othier sushors. Some of

N

thece studies are presented telow.

o

Wwite & Songbush, (1974) while working with shele and loose sand
observed that for shele the horizentel commrescionsl velocities otizined

12

were $,000 frs, the vertiecsl corpreceionsl velocilice were 6,000 fys,



31
end in lonse sand toth verticel and horizontzl comrrescionsl velocity
vere the sare.

Tyhes and Cross, (1991) ceonduciinge loboratory ewneriments with
ar-iliacecus lirertoncs from well corecs, in which "ine corerc were cut
ore peryendiculur and one rarellel to the ted in: from very closcly

neichtrinsg rositionc. The cdnta shows 2 definile rnisotrory, wibkh the

hicher volocity rarzllel to the tediins." FPorrendicider to the tedding

'3

.

s > . a - .

the velccities at 27°C end £0 bers pressure is 12,733 fps increasing to
20,252 fre at 5,000 bars rressurs. For the scrme conditions, the
velocityr rarzllel to the bed inc staris at 19,776 fps end incresses to

20, 892 frs,
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The reculis of the field survey provide conclusive evilence that

verious forme of lincstion causz velocity anisotreprsr. The bending in
area & of hematite-marnetite snd recrystelized chert alons with the

tanding of szrunerite gnd recrystalized chert rrodu-e g distinet veoloeity
anisotrory. The sciiistocity of the greenstone ‘ona echict in area C

and the slaty cleavare of the buried Siamo slate of area G wierc the
velocity ratio btectween the orientation et 450 and 90° and the parallel
orientation was 7% and €55 recpectively, pive anisotroric velozity

r. s
I

readings, e gneirsic texture of the graniie gneiss in area D and the
fracturing of the serrentinite in area D with the resultant wezthering
charactericstics rroduce velozity anisotrony. For area B wirre the
scnist was highly contorted and no gross lamellar orientation obsorvable,
velccity anisotrouy was lacking. The gbsence of a brezk in the time
distence curves for area F where the MNurzsunee Iron Formation is overlzsin
by fifty-five fcet of clacizl till may indicate the encrgy was not
being refracted urward or that the formstions had similar acoustierl
rrorertiec,

A1l of te above informetion getiered from the use cof challow
seismic refraction ccuinment chows that this method con be used to

detect velocity anisotrony which in turn may be used for delinecating

orientation of buried structure.



T, ~ - 3 ~ I * 4 vt - 1 It oAt ad 0
Tnie etudy hzc shown velocity enicoitrony to be detectatle in the

ield, TFollowing, ore tie rocomrendations for furtoer study.

Field studies eirdlzr to the presont study in areans whors buried
stecrly dirrirgs lamellsr formations huve sood <rill hole cover-ge in
ich the lirftations of the rethod,

ivld stucdies on cuterorns to try and corrclete trhe velceity ratio

<
e
-t
oy

litholos ey, derree of lamcllar crientation or differential veloci-

o+
il
[
o]

betuecen the comricins tands.

Latorstory staies on fisld sarrles exhititing various larmeller
features to try and deterrmine how mueir of on effoct the individuzl

features rnay nave,

W
ASS)
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