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. At the regueat of the pvohen HIIL Proprietery = QN
geophysisel test suevey miawag sravity end mamﬁiu g&mn,
w48 carrisd sut mﬁr % %.35!5‘ . Ey geophysiclates of the

parssn of ¥insrel Resourse ﬁ,c ﬁm&z&gy 3 Geophysicsa.

vhe ares ower which these Yesds were made 12 pard of
the Southern Coelfield of H.5,.%, and plsne &re belng made to
gevelop a celliery 6 it. The gerter of the arse liss apprenz-
irnately five siles wost of Wollomgong mw the Cordeaux Ho. 1
foservolr end sdisoent Lo en ayes of outo At bosslt sapped
BY T« F. Barper o the *Cordesue :1:%? The subsurface gmlm
3% known In psrd fros five drill Leles, mﬁg. Zebo 36.
6 pnd Eorgawlilli o, 7 and B, Posalt aiils of esnsiderahie
thicknsss were sncountered iz Febo . 6 g:gxi aniui ¥o. B .
end 4% i3 ressonabls Lo mssums et the "ordesux Llow® 1s the
exposed part of these or ai&iw 8i1is. m siﬂa howaver, are
sheent in Neho ¥o. € and Fonoewllll ¥o. 7 and onliy & merrow 21l
i pﬂm; w& 8t & much éés;aw horizen, in Febo Fo. B.

The proxiniiy of sills to the conl seuss hay mmm
in w&a@ of ﬁw southera Cozlifield, in the eindering of ! vami,
and fw this somson it becones o sotter of considerable impo: 3
iz plaoning & oollissy to Lnow the sres oscupisd by the allls,

Thars ary resasrs for bellsving thet the sills may eand
sbruptly on steep feults or Jointa. - If the »ills =hich were
intarsected 1In Foppeeilll He, 8 t&mim%ﬁ abroptly botwesn thie
dr{ll holes snd Hebo ¥o. 4 snd B end Fonpewilli Bo. 7 reapectively
thera apposred to be & remsssnble chanos fhet eithsy the grevity
or mogratic pethods, or both, would Indicats sheve this tessinstion
- goaurved.

the tests mers %ms& pus :&u@i@ By weﬁ by Keasrs.
. d» . Ducley and B, B, Ssibh, E:gmﬁegsm of fm Baresu aaslsted
LBy WW and belpers m Compas

’ t%m m%iﬁe goseyvations %ﬂs& mode along four
traverss mw&; ttored A, By ©, 504 D, msa%ﬁg: i‘@w%ﬂ@@ﬁﬁ%
Boe B &rill bwols towards Febho Bo. &, Hetu Bo. &, Yongawilli 7

%wwﬁg&xg. & mgw&wﬁm These tmms@ ﬁmt ape mm m

£ - *

i m HICE gﬁ' mﬁm

aphiy of %m aren covered by mau ﬁmms&& :
is m m ﬁm;; and slopsof 1 Iin 8 sre not UNCOENOR. :tkis
foveprad for tBe most part yein m '&iﬁh m&sﬁpmu :
whiioh zads wo ﬁuﬁﬁﬁ& Soversl d0eply Srroded velleys
sross the ares =h ez at 85 RVCFR > slevation of : ;ﬁaiy
1205 fast sbove ses jevel. T , redinte enst of *ﬁabu ﬁw -
is o »idge =ith slevetloma of over i‘?ﬂ tﬂw s?zﬁa hills of
siriisy olevation 1%o to the sonth and west. 48 & oonssquenc
terrain and topographie sorrections for the grovity vesults
sosumsd large proportions and mﬁm m?maﬁm uyre sub] ﬁ’k
to w’ia%;&wzy largs ﬁm =¥ 4 X . ont




the Compeny's surveysrs =i meds, for e g‘ﬁ??%@ﬁ% of the sorrect-
ions smentlioned above, an sccurats contour survey of the area
1lying spproximately % © faet on sither side of the traverse linss.
he t#mmzahim stions for more diastant parts wers csloue
Mzaé i‘g@m & Eater %ﬁr& survey plan wlth contours st 300 lest
inksrvela.

some of the lreverses wers surveyed slongeide wirs flsnces
in opder %0 take advantaze of the ﬁiearim 1Sy anﬁ megnetic resdings
wore offaet 50 fest to avold the sffect of ths ?ﬁ’ﬂs wires. #ith
the exzcaption of tysverss i, which sxtended from “ongawilll Xo. 8
o Jebo Ho §, none of the trsverses bridged the interval bstwsen
sﬁﬂwﬁi ﬁ, g the other drill holes where the gsclogioal sscsiien
fucwn. They wers limited In lengih paytly bocsuse 1t was
MM&?&@ thet the sllils would fermlnals relatively closs to
Zongewllli Ho. & 4rill bole and M&? e aguge of y diffiovity
of axtanding thes {urther.

in Honpawilil Zo. 8 4rill hole two thiok %&s&;ﬂ sillas
were intersecisd; the upper ons st 70 fect depth was spproximately
100 feet thick and the lower onsg intersected at 235 feet deyih
was approximetely 35 fest thick. The basslt in the upper sill
d4iffera sppreciably in sppearsnce {rom that of the lower sill but
their relative densities ars sbout the seme and average 3.00.

In Bubo Eo. § these two aills, judslng from the appeap-
gnce of the two distinst typesof taasli mmﬁsm have Jjolned
inte & aingle slll 260 fest thick at s depth of 1&% faat,

The cofl posaures wnlch these 3ills haeve imﬁ comprise
interbeddsd saudstone, shele, orit and conglomersite, and contaln,
weay the bess of the drilled sec ta:; threv eval sesms. An
enalyals @aﬁ* the seavlly results fpr t&a purposs of detersining
gn alevetlon gorrection factor, which 1s & funcllion of the density,
~~~~~ cives an sverace relative ﬁ&ﬁ&fﬁg ol 2.40 fopy the cosl msuaures. B
“*Eaﬁm iz thersfore & provounded dsusily contrast (S.05 - 2.40 2 g.gsa
beltwssn the coal messzures and the baaall, and it is s simple matter
to caloulsie m mir* ;bg 3&%&15 whlch aazz:iﬁ be sxpected when 8
basslt aill of known thickne terminates abruptly. The sudden
terminetion of ihe tss mia {total thigkness 165 fest) in zonge~
#1111 Heo. 8, for exsmple, would cause & gravily sncmely of 1.3
milligals which sould m é&gi}y datectel with molera types of

sruvimstbers, providing & are oo distwrdln: Influsnces shich
mﬁm tend to chaoure %ﬁa mmiy. The westsrn Meter used in

the tssis cen measure changes in ¥ aof the opder of < 0.05
=iliizals, so ihst theoret '.ﬁalxy 1t phould ba possibl® undsy
idezl sonditlions to delersine by sravily sethod sheve & bassli

s111 & few fest thichk terminetes. ﬁmwx, it was svident from
the results over Lraverss i, Dstween Tongeawilll Fo. 8 and ebo

Ho. 8, that the chenge in gravity bebwsen thess drill holss was
much less than would heve bsen recorded hed thal ohsnge been due
sntirely %o thes cheng® in thickness of the known allls. it i=s
posaltle thet other sills exist beneath the coal ssnew ard that

the differance betwwen obasrved snd caloulated gravity change
referred to shove, may be dus Lo unkwnown 8ills wssrying in %&ﬁmu.
Howsver, an alternatlve explanetlon, Wﬁiﬁ% iz thought s0re o=
bable, is that there iz 2 mﬁ% gradient dus perneps o basement
topopraphy superimposed on the ﬁ»&%ﬁ due te the sills and his
rezlonal elflest cbsoures in pert, the effect dus Lo the change
in 211l thiczkness.

From the msgnetlic point of view ths probvles seemed
rossonably sinple too. Baselt hms genseally 3 relatlvely Mgh
maznetite content which would rendep 1t more mapnwile
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than the sucicaing cogl FEASUTSS. Tesis made Ly holdline core
mmaxsﬂw nosar ths magretometsy showsd that 1t hed a relatively
Righ meagnstle susceptibllity. he sudden termination of & thilek
basalt sill could therefore be sxpectad to produce somes distortlion
in the Zarth's magnetlc field. The Zarih's field would tend
to orowd into the mw stlic materisl but with & relatively
steoply dlppin: sagnetic fleld, amh ga is normel for these
istitudes, the s&f *“’ﬁ@sﬁ would o e appsrant over the edges of
the #ill snd noresl vertical izs.sma tles would be messured over
ths central portion. “hs sttltuds of the eadge of the sill re-
lative to the farthis fileld would’gifect the size of *s!w snomaly
weasured, the blgoeat sflect ﬁ@ﬂwﬁﬁg when the edaze is BOTREAL
te the :i‘iﬁlsﬁ. The relation betwesn Indutesd and permanent
meznetisetion iz slso & importent fector in éatawiamg the Wag.
matie mswg due to an sdge. *‘ﬁm ma&gﬁ of lnbsrpreting
magnatic resulls for relatively simpis gooloslical sonditions such
a3 these iz therelore complica by & mumber of unkmeosn fsctors
m§ ﬁggﬁzia%y by the faaﬁa that m effscts are limited to "edge
aote

IIT EESUIES o

The resuits of the tesis are shown on Flates o572 and
337=3 1o the Tors of grevity end megnetie profiles for the Lrave
erses, and geologleal ssctions calsuleied from the gravity results.

The megmsils wﬁi“ﬁ&a show portlens shere the magnetis
field has a unifors value of spproximately B0 gasmss spd sortlioms
where the ssenstic fleld is élia turbed. Pros what hes been snid
in the precsddlng asoctlion It ls evident that the walus of the
magnetic fi6ld in the portions shere ihw fleld is unifors holds
o siue to the thlcknsss of magnetlic material underlying the
traverse., ‘The mﬁmﬁ pertions could, hosever, corrsspoed %o

ces whare the meguetic fs.aia has been ﬁi;mw by ﬁ%zraﬁt changas

Encss of the amis or shers theres 1s zome other abnommal

%;,zsaa of W&&Qﬁm within the sills. It asems iikely
mt the 51ils slons are responsible for mucneile snommlies
slthoush Iron steinsd %%%%ﬁ& snd blzok shales sontalnizng nodules
of iren carbonste were found $c be very wsakly magnetic snd am
ef the magnstlc 41 st:arme gould have bean %ﬁhﬁ&é by ouisrops of
&m&z Mﬁ Ceras of bmszall wsre ot only strongly mgmtie

. showed deflinite polarity im’ﬁk%i% & izig% é%ﬁ 6f persansnt
ma&ﬁaﬁﬁmt

e &lsturbed mﬂm on traverss & colnplides with an
satercy of basslt. An sttesmpt et interpretebing other disturbed
sections Iu terse of baselt sills termineting sbruptly gives a
pletupre whiloh iz &t varisuce, for the most part, with m&; obtained
Esy the g;mviﬁ; method. In gzz iitlon ithare sre secilons of unifom
miznetie lleld coinclding w»ith places where the gravily results
saggg&a% the sudden tersinstisn of & sill {fop %mﬁ;a near &iga%:i@aa
Y on traverss C) and shers conditions would sees w s:s noat
favoursbls for the oscurrence of sn apprsciable mszneiis

since in this provless ths gravily snomslies sre subjest
to fower varisble fechors influsncing %;%an* ﬁiﬁ# mﬁ m;;& thay
a#re Lo be preferred o ihe mapgnstls snomelies for purposes of
intarpretation.

7he geologicsl interpretstions shosn on the seation
linea Flates G272 snd G37-3 are scuswhat tentative in thet
they must depend on the lfolliceine sasumptions -

{1} vhst ths 8llls terminats sbruptly on vertisal or nesy
yartical faudlts or joints. _

{8} That the sills confors $o the bedding planss.

{5} Thst w anknosn sille whilch lie Wﬁﬁz the coal are
sithap ¥ nin "'E’ unifore In thiciness sver the ares Lestsd.
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{#) 7Thet & grevity cgrsdient of & desp seated origin sccounts
for the Jdiffsrence belwesn celoulated and obaserved
gravity change betwesn drill holes Yongewilll Eo. 8
end Mebo HO» ii’d

{8} that & sinmilar grevity gradient can bw assumed for the
treverass joining Tongewilll Mo. 8 and Hebo Fo. 6.

The observed gravity values, reglonal zraviiy gradlients
gssumed undsr (4) zad (&) sbove, snd grevity values corrected for
rezlional zradient are shown sz profiles on the Flates and the
corrected profiles have boen uzed in the intsrpretation.

It »ill e poled thei on brewrse 4, the corsected wvalue
for Gebo %o. O 12 2.7 milligsls higher then the wesn vaius neapy
Fongewllll He. 8, corvespeonding io ths inorease of 95 fasst in
eombtired thickness of the two sills.

rearing in mind ths linltatlions set by the assumpllons
mads iz ths interpretstion it will be asssn thet the avrrecisd
profile through traversés 4 and £ corresnond bo malor changes 1o
3111 thickness at A 54, ¢ 9 and ¢ 18 end mioor chenges 1u thilckness

: superinposed on the sorrscted observed profile ere gravity
values caloulsted fov the peologisel ssoticon showm and the £it is
ragsonably sood.

For the easte-west seciion along ifveverses Zend D g
regionsl gradient wms sssuped and observed previty walues corrected
sacoraingly. hers 1s/fundsmentally sound reason for sssusing
thal such 8 reglonsl gradient doss in fact sxist beyoend the
somewnat doubilul sgsumpilons that the slope of ths obsesved srofile
batween statlicons B 14 and o 20 reflscis this rezlomal gradlent
and thet from JYongasill!l Mo. 5 cesbtwsrd the thickneas of the sills
and conseguently the sorrvected velue ol g% will decresases by ateps.

4 esleoulstsd geclogliesl ssction is shown with (he
eorrectac profile. To the csst of the orizin 1%t shows & minor
Jeoresse In the thicknses ©f the uppsr sill meer % 10 snd the
twvo sills bYerminabio: mear £ 88, The sssunption of a dlffersnt

reglonsl gredisut howewer could affsct interpretation insofar

&3 ihe chmnges in thickness of the silils are counseransd, bur it
sxems reasonobly certein thet s subatantisl chmnze of thickneas
esgurs neer B 10 gnd thet s bigmer change in thickosss ooours not
fap to the essl of 7 28. The observed ( and corrscted) gravity
veluss are decressing wapldly over the last few points on the
traverss sud fhis trend may persist still further esst. The
pravily values osloulsted lor the geologlesl section it the
sorrested profile ressonebly well but because of the unsubstantial
tesls on whlch this interpretstion la obtalined 1L can be scoepled
wnly *ith considerable reserve.

_ At the western end of the proflle ~ ovey traverse U -
& g{i@m&* varistion in 811l thickneas iz indizated betwsen » § te
o 14.

_ in esleuleting the graviity effects from the gzeclozical
sectlons 1t hes Deen assumed In essh gase that the traverses sre
noymal ¢ the edges of the 381ls. 2 substandisl departure fyom
this conditieon ¢ould lead to gress errors in estimeilng the dapth
at stilch the change in thickness coours bub should not’effest
greatly the ssiisaled positlen or the magaiiuds of the ohenge.
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IV  CONOLUSIURS.

?&e geophyaleal test, a lthaagh limited in thelr applica-
tion, have shown thet maznstic and gravity methods do moi provide
any simple or dlrsct way “of mepping basslt sills in the problem
under consideration. in & general way, the zrevity msthod has
indicsted places where sudden chsnzes in thlckoess of the bassalt
gills sre belleved %o cceur. These changes may colnelde with
faultes or Jolnts, ar? atbentlion is drewn to the sur-ested Larm-
ination near & 28 which is on the south ﬁaatﬁrly prolongstion
of 8 known fault.

It is pﬁ&aiﬁl&, howaver, that the geolozieal pleture
has been over simplified., ‘Tthe complexity of the magnetic and
to & lesasr dezyes of the gravity results may in fact be truly
indicetlive of the complsxity of %fhe geologliesl ecenditions, The
geologlenl sscbions revesled by suhssquent Jdrill holes in this
ares may provide cluwes to the lnterpretstion shiilch at presant
are not svident. Howsver, on pressnt showlngs furt sy wsork
by zeophysleal methods on Lhia partioular problem cennot be
ragommended, :

4th Novexber, 1848.
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