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lIllllatI 
'rile \D"aniwa prospect at C.'I'onatl0. Hill 1$ Sit.3tH Qa the 

south side of the 'Vsllqor the South All1gator lUve";t 1'5 Jlilelll 
from the town of PIM Creek. from wMob It is aee.siba by 
trucks in the iffr'yseason.t. sarf'flJce sllowlA1s coast.tot 
til SOOJ'ltinu.OUB expcurtlTes of a"tun1 te GV@J> GA aPeS approx! •• tel,. 
.00 teet square upon the north-easte'!"ft eorner of CO'rcnat:lon 
Mll,an isolated teatuy·. ,l1th!n the river .... Yelle,.. n. roeks 
preseat arC!: of Protel' •• oie ace. 1I1nerallzatlon 1$ found within 
two deeply-weathered meeers of a s$,U.entary-velcanle complex 
wh.ich fONS the basal _.berot the Upper Protero.olc: the rocks 
of the proSl,eet uy'be in part of tower Proterozoic age. :;lulph14. 
1I11ltf>raliatioft aeeo.pant •. , by s seeondary uranium !lln~l)Uu 
b_n 1'ou_ at ORe· poillt D1o:taaelld crl111agl the sulphides are 
princlpally pyP1te aad tbe mellel sulphide 'bravoite. 
Mineralization 1s associated with Ii p~.rt17C'P.shed aad h1ghll' 
altered ltone IItdlaeent to .... sa of Upper Protel"o2'flic send$tone 
which oYerlaps the older end lower reeks. The structure 1s 
1aperfeot17 lIJl4erstood _6 the control over ad.aerallutioft has ROt 
heen establIshed. r4velopment _.k, including eO£1teardq, 
pittl.. *'18Il0l\0 dFl111ft1 (1006 feet in two boles) aDd 
geophy.l.1 s:urveys (R.tl1-.trle, _lut1e and electrical) has 
fot.l:l1d no mlnel"all~&t1f;1n of econom1c apa,., although 1t bas showa the 
preseBee of alterat10n gnd s\llphltJemi.nerall.at1011 whicb 1ruUeste 
that the ttlll potential! tles of th~ prospeot have !lot yet been 
det;rmin.ad. F_ther werk suftlei.t to eompute p.o. ~l1mlDSrT 
explore t:t an wDuld l' eq1l1re a minim:um of 2,00 feet of' diamond drilling 
on wU.le-rground op€l'ratlons at least ~qu1vAl~nt to 1000 feet. of 
'rl:ttlag and C!"CHufetJttlng. Diamond drl111n,r 1s somewhat pl"~t~rablef 
s1nce 1t can 1"98Cb more de(~pl:r below the _ .. thered so_. Oal,. 
after co.pIet:! ('fa of ttl! ~eddl tional. work: e~1l :1 t be determined 
whether or not the p?ospeet 1s of e con_Ie ... alue. 

,m~PIG%IQI 

1. :Loca.tlol'l antl Access: 'rhe Rani_ prospect at Ccrnnation lUll, 
Norther. Teft'1tory, lies approx:1ae'tely in LatItude 13°);18 .aCI 
long! tude 13203"&. t u.pon the sriuthern mal"g1n. of the yalley of 
the fi.outh Allig~mr alve" (See Plate").. Aecess 1~ _Ii), only 
f"rom the tewJl of Pine Creek, 15'6 511es south of r'arwla on the 
St1.tart lU,hway.FromPlu Creek a back-road l ... s to the 
prospect, ?,.t,les d1sta,at, by lIeY' of the hoIIest.ads of' Goodparla 
•• ~ iJl~ba.t cattle-stations. The reed 1s sdtable for ,eunl 
tra.ftle only 1n the dry "'1011, although traoks of_Aventh,ul 
type ma7 travel as 1'81' as G1mbat hoItestead a t favourable times 
dv1q the wet MaSOR. 'f,le)'OJlc U1abat boaeatead, the traek is 
snited oAl, to vehicles with four-wheel drIve, and is passable 
no1y during the dry seasoJl. The Pl'fUtpeCt lIa,. ds117 b. found, 
sinee It 11~$ olosely ad3acent to the river upon an lso1atetS 
hill: the workings ar~ rl16tant 1000 feet flo_ the rlver and 11e 
1"0 f~'et tlibove it. At tld$ polnt, the Soutb Alll,~etor River 
eont1nu~H;; to flow throughout the c~P7 seJ.~on 1nQlaatl ty I!nlfrlci~nt 
tor thep"Do~.S of prospeoting 01' smsl1-scele ,mlnlng optl:'~ratjons. 
2. rescription of the Pl"ospect: The w~l"ldnl'8 of the prospect 
~l"~~ s1ttulted apontbe low~~rah.d m1dCJle slopes tltt the oorth-~a~tQPn 
eOl!ner rtf CItPont!tion JU.ll II mes ...... llke outlle1" of the pl.teat: 
whlch bounds the river-valley on 1 t$ 50uthe.rn pad western si des. 
The slopes art:' nt.ep and 1n great part eov"l"ec by rubble f~pal1~d 
from the re' !tendstone bl.1lfts which erown the hill. At the s1 te 
of the pl"ospeet, the foot of the hill '.S formed by tb~ ell rf-111oo 
outcrop of a grey SftC white quartz reef. The r~et, !! l'ld aS50c:iated 
!'iho~d.ll&s of Heon(iary cor,per m1nrals, is! held under .inc.1"81 laBse 
31 'by ill". J. Callaan,. aWGeI" ot Glnlba't Statjofl. The uranl_ 



shn:1DIS are not 'l~"tlr assoa1ated with tM reef, but lie abe •• 
J,t on the middle elope1S, in. peat ptArt b.,.o:&'" theseuther. bOllndary 
of •• 11. 3A. The I1th_laga 3re prj rae!.p •. ll)" expostlres of ltutun1 te 
lldnm".11sat.ion wi thin a brown-weath:erlDg .1abby siliceous rock 
(Ej~ Pbte 2, chlor1,te a.blat) whleh fO'f'ms low rldge-oute:rops, 
... with1a M adJaoent sof't-weatJarlq whltesedlHftta17 breeeia. 
Plste .2 shows the eutel"Ops of the ml.1£rall%~d area, aatl in 
adoitiM radloaetrle tteonto\ll!'s· 01' ilieraCis whiel"! define the arca 
of anomalous rlut!oectl\fity. Plate 2 shows a.".ll the location ef 
the workings, which a'!'€! iD~lvjeual17}~ tl!fened to later In t he report. 
10 mininl plant and no permanellt amp has been e steb11sh6d .. t t_ 
prospect: the only bu11d1B1s eonsullCtec cou1r,:t of two small 
wooden !ttor~le huts Sind aft opea kitchen built of screefli.Qg ,gad 
galvsn1a" lroa.'l'he tuuld:t hiS lie .pon 8 terrace 2; r~~t abaTe 
the r:!ver, almt'Hld; otte morth of the ,'0orkings of tt. prospect: from 
thea a rOligh 't?uek-l"t)ac leads to the e011.r ... ~1tes .of the. db •• 1 
orlll Roles •.. ' .. p4;~~_neat water-llae cf2-ilIch '8~V8n11':ed pipe 
leadB f'rfflath~ r1vertothe tdte of t .f''kN. Nff.1 U., •• Plate 2} t 
bat no puar1ag equ1pral!fttls lnstaUect. 

11~IZOlAit aqWtRJ 
TIle ~¥.oleI7 of tb.e rell08 swrou41q Coreatlon Hlll.:1$ the 

sllbJeot of 8se,8rate :r ~po:rt(Walpc;le,19'3). Plate 1 ehaws tbe.8jo~ 
features of the a1" •• l· !uld the poslt-loD of the prospect w1 thi. 1t. Tb 
rHks present range n a,. hom tte· Low.-to. the Upper ProterozQie, 
wi th thb, l"'~lIltl of C.otaoeous sftntistoH locally forElilq bll1-
eapp1ags. In tm lilmed1ate vie1Di tyot the ppospecttbe 1ltpper-
most ,uIli yotm.t:e~t rooks are thick ~an~stolle of' Upp.er ProteJ"o!roic 
age (lmotmt Ca11 __ Group, correlablE' in part wi th the oldel ...... 
n_meel IJttld1va ~llartelte), whlch ferm extensive pl~.tee\ls borc€'l"lft1 
the va.11ey of thetbuth AlllgatoJ' River. The s.ndstoaes are 
underlain by a volca,do-s..uae.ta:ry 00l\,.·.le:X1 which. fO'l'ms the baSle 
ot tho Upper Protft1"oaoic sequence aAd unconronabl;y overlies 
fnlMC setUlfu.t$ of LowerProteropie af!;e. w1 tbill tllt'r rl.v(;J'l" 
vall .. , the older rocks aJ'e .pcu~.d as hi,11 or r'1oge-ot.4terops often 
oflar,. 81.e ~a<1 r ~llef. The valley-floor ,r::;.t the lowe? 
ele"'at1oru~, is swiCe flood-plaia with Q nearly eontlr:nlouscov'e,r 
ot alluvia·. diversified by utall outcrops of 1l!OUftt Calla_a 
saoostoDet fAwe1" Protel"oJ;oic schist, 8.faC rhyolite flo"!l! and tIlft!!!, 
together rorm1ng a e_pl$% pattern of 1n11~r$ and outliers. f:tl"uetur· 
91 detail. are largel)" blade .. by the covel"' 'Of allati.." aRc :i t 1$ . 
debatable whether the st1"\1etwe is s. monic of fault-blocks or 
whf'th~ the heterogeBtd ty of outcrop 1s due. u par tial re .... exposure 
ota 1'1lIged topography C evelope~ UPOft foldec! Lower ProterozoSc 
lm.f1llta ... QtUments, lat~r :p.ll~t1al17 bv1ed by Itlllt1eul:ar rhyol.l tiefl_. 
and lJToelastlca, .8'IlC! f1_11y completely 'bvied before peMplanat1 ttn 
beneathttw th1.k S.9Jl(!stt:me of the tipper p'roter~£t'Jie: the two 
views :are not j ft.col4~patlbl., S',IilCt2' both strnctures 11&'1 bepres&nt. 
Outside ttle immediate area 01' the prospect, the Lower P,PoteJ>ozo1c 
J"Ocks ~re 1ntrudf;d 'by granite ana cUorite. Tbe prospect 11es . 
ad3aeent to lit 80M of ~jfl,nal fmu1tiq (South Alligator Fault, 
See Plate 1 ) wb1eh trends wi til the 1" ellenal strUte of the lower 
Protel'oaole: the fault-line 1,s marked by a Gmttpl~x b~lt ot 
~111ca-rf!!'plaeed 8ft~ inJected rocks. Ellie_us rocks belongjng 
to the belt tON. peat part of the western edge of CGl"onation 
lUll, 1'ftC of i ts< north-w~urt~n fU'ld s()trth-we 5 tern. ecl"Del'S. 
fte mineral aho"lap of tlte prospect lie wI tMn the ' •• <l1raeat8ry­
vt"lcan:1e eomplr:>x Intf>7posed 'tettl.en the 141'191' Proterozoic rolded 
slates "}Dd the Upper P?oteroeoie saadstone, nt at point where the 
"cle~l'11e complex :1 ~ thin. aae 'Rbere the ir:regular :nlrt1aCe of the 
oldest grollP 1s elo •• to &1'1' partly interlocked wI tb.the 1.rregular 
uruJerfaoe 01' the _l'1dstone. TlieRalda a1ae:re11 •• t1on is 
eoasidered to 'be ot le.te Upper Pr'ot~o .. 1.or post-trpper Proteroz01c 
ace, sinee it Ii~.pare.ntly post-dat.es the 1'olt'tJ.DI aDd f.alt1Ag of 
the Upper hotveaoie rook. of the Moat Call_un Or(11)). !'he 



or iron 
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The occurrence ..-ot be :related directly to al17 intrusIve Igneous 
rock; a genetic relation to the rhyolite extrusives is possible, 
but has not been demonstrated. 

1&{;AL goLQQI. 

1. Rock-Types and Stratigraphy: The local sequence with1n the 
area of the prosp&ct is normal and conforms to the regional dip:It 
comprises a lower series of altered shales and Siltstones, in 
part silicified, an intermediate.member of lent:tcular habit 
composed of angular fragments of slate, schist, sandstone, rhyolite 
and volcanic detritus, and an upper me1'!llber of thick cross-bedded 
sandstone. Essentially the structure 1s that of a steepened south­
west-dipping monocline, with the sandstone member dippiRg more 
fla,tly than the remainder. The sttrface exposure of the sandstone 
overlaps and transgresses the lower membE"rs as if separated from 
them by an irregular and tilted plane of unconformity: an 
unconformable relation between upper and lower members 1s further 
indicated by t he fact that the average strike of the beeding of 
the sandstone is J600Jl (3000) in eoatrast to an average strike of 
l'f35'OW (325'°) wI thin the lower shales a n<'1 by the presence of the 
intermediate conglomerate member, dilfering in origin and 
composition from both sa.ndstone and shale. Loaal alteration 
is intense: it 1s therefore difficult to separa,te age-groups on 
the criteria of regional metataarpb!sm and the prevalence of 
overburden makes latrl"B,l correlation Impossible: this must qua,lify 
the writer· s opinion that the lower series represents an inlier of 
Lower Proterozoic sediments wi thin volcanics and [:; Bnostone of the 
Upper Proterozoie. T~ ir:::-egular jnterrele.tion of the three 
members makes for a lenticular and discontinuous distribution. 
lIneh of the information on the stratigraphy ano :rDC~ types has 
been g atherea from the stucy of diamond op1ll core,· 'Which 
provides an unin terrup teo t;equence free from. the grosser effects 
of weathering:d.escriptive logs of the two holes dr:tlledare given 
as Appendices r and II. So far as 1s known atpresent, only the 
silicified uppermost members of the lower series and the angular 
conglomerate are important host-rocks to uranium, and they alone 
willbe described at length. 

The rocks exposed lowest upon the north and north ... east flanks 
of the hill are altered shales and Siltstones, dipping south-west­
ward and striking .N'35OW. Tbetapper exposures are 8j11ci£ieo and 
form the rock described ia.mediately below. At Ii small distance 
eastward and soutb-eastward from the hill, the shales a re observed 
to pass beneath a rhyolite '!'.':i.o.w. To the north and north-east of 
the hill, the sha.les a.re overlain by sana stone or by a.lluvium. 

The chlorite schist marked upon Plate 2. 1s e complex meta­
somatic differentiate from the shale and siltstone of the lower 
series: its B.tt1 tude and persistence a re therefore no predicta.ble 
as sedimentary structures .. The rock is predominantly silica with 
varying but subordin.ate quantities of chlorite and clay minerals 
and with a minor but univer sal con en t of iron. Remnants of 
bedding are preserveo in the less siliceous portions: the more 
completely sil1cj.fietl rock 15 massive and quartzi te except for a 
mottling with segregated 1ron oxide/silicate (See Appendix 
II) It is possible that the more siliceolls representatives 
inclu.de portions of the base of the upper Sandstone, since field 
evidence has not been d eeisive 1n fixing the age of the s1l1 c:l.f1ca-
tlon relative to the Upper Proterozoic. The rock as seen upon 
slilrfaee is brown .... eoated with limOnite, and shows a course 
irregular foliation of slabby structure: locally breccia structure 
is visible, with angular fragments weathered in sligh.t y'eli.ef. 
Autun! te is locally present in the form. of thin flakes or films 
upon the surface of' planes of bedding, foliation or jo1ntlng, 
usually in company with limonite. In its present :form, the 
autunite post-dates the period of silicification. 

The contact between the chlorite schist and the angular 
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congloaera:te, as s.~allpon svfaee, s; tands vert1_1l,. aftd 1. 
faulte~. ~ f .u1't st.:rlkes N3)OW, and :Is appal"eat.ly of.1M3-
intensity W1tb1." tb:a angular oOl1~loaeftte, a vf!!rt1eW jo1nt1q 
p8rallel to thet 3ult ig eblenable: the tault, t1lftrl the ~lU~soej"~t.d 
Jo1nt:l1'lI, have 10al1,. but not ,eneall,. eofte.ntratQ~ ;!uturd ie. 

-rhe angular c&nglcael'"ate1:", seaHely !'t~" .. 18abl. ift 
"'utcpop ebwe it teD.s to •• ther recfH's1 •• 1y, ~nc toloos,eato 
e talus-11kemasfi: elosel,. reHmb11q rabble of tM cUlT.nteresten 
eyele. In the .. eathf!red sttllte, :t t 58 conspleaous by ' .. ts "hi tene!s 
ud K8'o11nlsatl on_ Unweath~r.(? l1u~t~T'1al is known only from the 
cor-eo,' 'fJ'1amon.6 rrl11 nole lfo.1 (bee Apperu!lx I)., The 101U,1'' 
p01"t.1cft of the eellllOlieNte contains slabs.ltd allIular fYag •• n.ts 
ofst'ttt, pos:plbly pre-weather" Irey: or black slawSii aad plVl11tes, 
together with Bub-angulal' t& sO.loo_ded ftt'a"Errats of grq 
m1caceo'us sa!lilstene and of ree Ubc1stoae, set In s trlable gre,. 
sil1'eeMls matriX whien "eatb~l"~ or alters poad!ly to kaoUn or 
'!~l"ie1te. 'Rar'@ly, 1/·ell-rO:ua-d.i:! qtl .• rtz~te pebbles ocour. -rile l"Cltek 
ab~ ••• t~r fairly 1' •• ~:Uly: eor$ trOll belowth& watDt--uble 
eacks ~ntiJ ext(\11ate$ slightly .tter_posW'e .pon surfaee,., 1a 
higher po~ti,()as of the. eoaglomere,te.blockswdabs of vesicular 
rhyolite appear aGe.Pllated by a, gHY fil1ieeGus uss suggestlq 
~ltel"ed pum1_. The upper port10.t18 of the eonclom:~rate beeeme 
1nereasjngly 8rlcosie end ."eatully dIfficult to t1l1st1quish 
rP". th~ 'tine.iated pnrt1.f)ft 6ftM overl,.1., a_€JstoM. ?he roek 
is probab17 eompo$$d of the wAthered rubble tilt:} pebbles .r aft 
old haJ!ld-sur.race, het(:!l"ogeneously .1)'ed with detritas trom the 
$ofter produ.ets of ",Ill_ai_. Cbem1eal weathering eo\tld have 
liiffeeted the r oak only slightly before.posit!oa aAi! laol1"1al. 

"file lJpp$P PJooteroaole "andst... sunoLnds the m1n~ftl1.ei 
rocks Gn the fouth, west and ~th sldes. 111ltt1ng thell" exposve, 
as 1f b,. "erap. "he upper portj.()D.Ot' thelUldstctne is a liens. 
r~ ferrqillOu,sqUl"t&:-.adstolle wtthlmp rt.ct Oe(:caq, loeall,. 
eongl_erat1. ad locally current .... b.ddecJ,1th 3. tU,p constantly 
to the "$;&t of lIOufzb at angles ••• ".,a,1_ 3So to 408, and w1th 
l1t'1e obsenabl. 8lteJ'at1oa 0," ,d.lleral1n.tioft .• 

TlH!f 101991' portion of the llaudst.,. tslmown only from 
diamond drill core. where it occurs upon sttrt'eee it apparently 
weatJur.rs ... Me$sl"e17 and beeaes QOvf;red by tM rUbble of the 
upper 1&7ers, .$0 thet it caMot be t.termineii whether the dlamoad 
dt-l11 Interseet1cns a1'e m!eal of the itaae of tbe J::llUldstoM 
or whflther local agencies have btfffln respondlble foJ' 1. ts looal 
eonf'tU:1on. The lew.&st known pot*'tion of' the .al1d$w. t l..Wb1oh 
for.s the norther. IUJI!"gin a.d 1s teatatlvely eon~ddered its hase, 
Itons:lsts of lfttero"ttec1 S.Bostone ~Dd shale, in'tensel,. altered 
~fteI b'l"eeelated t , VI itb l.oeal p.tches of .arthy rei _Alatlt. end 
with ve1rU£tt! of spectt1arlte. It: 1s 1llprobabl. tnat the alte:ra ti on. 
can be due to iI.teeric w.t~l"" s1 .. 1t oeeQl"'S well below t_ 
water-tallie. The breccialion 1s ~ot accompanied by &bser.able 
r~>tatlon or .strlD11ac-out fmyloDi t1&8 t1 on) , ~n.O the alt,ered ~hf11e 
shews fnsl'teQ-struotwes. 'ltte ~ilp of the lower :,,:,.I)1"'g1n of the 
saAcstnae" a $ fixed hy o1aaoltd d!'1111JlC, 1$ steeper than any 
nedd1 n, dip 01;; ""..:J upon surface. This lIlrcla 1$ noted hecause 
it fONS the SOSlthem lJo1'4er .f the "J1sJ"tt11Hd 80M aM te SOft 
extent con.trcls :its att1tllde. 

2. lltwat1r:>J1 aMIIS.aerall •• t1ehl Weather! .. ot the pre_nt 
er-osion orllle peaetrates to.pths .. Moh _r7 with th~ &lelf,at1on 
of the e.tace. 1fhe _tel' table. 11es 110 teet below tu 
collar or T'.l;',H. No.1 sltli~terl on the 3,O-toot toptlgl'aphto 
contov (See Plate 2). Below the 5'oo-toot eo~tol.U!' neat the top 
of the btll,. the depth or .e.tb~l"l_ probably e.eeeds 20.0 teet. 
?hrougnoat 1:be ftllft~"Pt!)l1aed zone, tM lev@l of the lfs·t«r-tIlbu 
:rt:lY be to.k_ to be approximately the elevatj,oll of the 25O-toot 



topograph1e GO_tour. W1tMft the me. siliceous ncks, the 
et.feets of we'athf'!1'iag ar~ hot great, 1\ntia re BeareelT nttt:1.eeable 
at & d~pth below 80 f'eettro t he !ttt!'fae~n It Is to b$ expected 
that sttlphlde milU'l"'als w{')uld be more s~v.rel,. w •• tbe1"ed than the 
roek but tbat the,. wonld l.ave cl_r traces of their toraer presenee 
if!th1n It. Th$ .ffeets of we.!ilt.u~r1Dg upon the angular conglomerate 
aJre pronounced anc reaoh full,. to the watf'l"-table: the roek 1fE soften 
ed anfJ bleached, .n{~ pOl't1ont1 of 1 t are rotted to 8 fine incohel"~nt 
saad whicb may hinder diamond dr1111nr.. ~he intensity or the 
effect ind:1oatef1 an '1nhur&t porc.s1ty 1n the rock :}llld f{uggests 
that the eompouats., as depcut1 ted, 'If {F','C' net. fUlly w~f:fthQr.d. 

~he sl11elf1cat1~n present ft1thfn th~ chlorite schist bas 
not been eompletely studied. It 1s earlier than 8 pc/riot! of 
qUarts Iftjeet10n which 1s v'.s1ble in th~ rock as stl";!ng~1"'S end 
velnlets ro<ughly following the fo11Sl.t~on, but ocessi;;nally 
tralusgl"esftil'll the l"'ock-structure. So far as 1e known the quartz 
01 n&J:ttMr ,eriod is genetically connected with the \trotaa 
mineralIzation WJhieh is p1'o'b8b1y latE~r than both. 'rho silica 
r.~}l •• _{4ntls a.sslgned on cellaRl grf)unds to tb{c lv'riod or periods 
of' silicifieation '<Ill tr!i.ll 't.;h~ zone f}t ~h~.flu~nce ,,1" -l:he j:::outh 
Alligator }~ul t. 

Altflrat'.(m of the s.l1gulatr OtU'~.glcm('rate, other than 
weather5ng, has takea the form of ser1c1ttzati.on 9n~ the fCrIlation 
of clay miners. lS. ' pSl"t1eularq ~~1th1.n tn~ fi:u~trtt. '-'he81t~r • .tjtm 
1s deserlbeii by'Dallwltg (1953) fMn'!l ~1M:".op:f.e st\ld7 as probably 
of hy~tbe!'mal &r1gin., SJ1d this coftcltud.on if! $upporteti by tho 
fleld e..,1den:ee. 

1'1 thin the base of the upper sa~d$tQaet diamond t!l"~111ft1 
has toUlld all altered condition lat 6epths too greet for the action 
of. {;:roW'ld-wa tel" • '!'he a1 t.ara tioD. ha s not beE:. 5' tud1ed micro­
soopioal17. It ha.s:r {1Hllt:lted 1n a leached and rotted appearance 
with1aboth sandstone and shale: the lBtter i.s completely altered to 
serpent1ne~ chlorite end tale. 'rhe~dj.~trfhutlon of iron 
orl,1na1l7· p:resellt is marked by the treqt1ent irregular patches of 
rGd heIIat1te; sp.eulal"lte, present 1n dlst1net velnlet~, appears 
to be add1t:f.ve to the rock. '!he aatare ef the. 1JJ.teratiQn, ane 
the dep'tla at whieb it 1s observe'. lIeke it p'I'obable that 'the 
~oek has shaped in 'the hTdrotbermal alteration of the~ cjac~nt 
ang:tllal!" eOR&l~hte. 

f;etltOnd,uit7 .1ael'"a117ation with autu.nite l.s invariably 1ft 
the tortl of thin flakes or films upon joint Ol" ,.:rtirc-p19ftes, 
1r1'(,«u181"11' d:1st1"lbuted throughout tM mass of the r'oek itt a m.aJd'1@r 
for whicb :no. eomdstent eontroleall b e se~n.· 'rorberldte occurs 
infl"equen.tly bat 1n the sue 5'U!1!lJle.r as flees autun! te. Beceuse 
of the eas~ with which th~~e f!dnerals may he trel'~pt)'1"te~, tbeir 
ca.strlbutlon cannot be r e11ed upon to :rf!tlect the d1,str1but1oft 
of the f.,riM!"',. minoral. trOll which the,. may have been c erlYed. 

Only Orl$ inst.snce of s1.il:phld~ miller a11ut1on 1.s know.n,· 
t1"('tm the .core of ))itmOnd rep:! 11 Role N'o. 1 .. 'rile mil'lf,!"altzl!tion 
oceurs within the engular eOftf10hrat:e1 beltm the lfoneof 
weath&rlnr (f;e~ Append.1% I). mIte a one 1:8 visible 
mepseoplcally, in maall letutes oFmaal.l roullded 8IP.elates. 
M1MPa,raplde exal'dnatl(}D. (:Robel"ta, '953) discloses the pre.Mae 
aiid1t:lonal to pyrite of a nlck£l sulphide ('Sl"avo1te, NIFeS2) 
tr~qt.lentl:r a ssociatedwlth ma~~udte, together wIth small quant.1t1es 
of ehaleoPl'?lt.e. spb~l@rfte and galena. Associated with the 

,> ~ul.phldes, but i.ndepen&?ntly dlssemi1'l8ted tnrt'tughou,t the roek in 
a Y('!;l"Y fiDe clsper:don, Is a UJ.tard.v.m w1aeral, ~s yett1nicent1 flett 
1mt preslJIIably of If eeon"an nrl,l.n. The dlssoclat1en suggests 
m1nprel1,..t:1 on by hyerotbel'lltal agencies, probably reeu.rrent tr 
ur1al. TIlt s :1 s In aeeordanee wi th ~ field evl~enee, 8 nd wi. til 
th~ LieroMop1o Eft.ely of the unweathered core (St'fe abo,,", 





, ) 

-1-

_1¥*.·~=~~Blifi 

.$1_ .... . . thlr . .. . 1_1~ l*ail~.le" 
~"O ....leov'1_ . ' ....... :t<!lOPOt ....... " ....... ~.,..ooatRl1d bJ' 
a .• ~.elI ~ pl ••.• ' •. o~.'~ ~.aul:t$ or .. tlle. ~lO.m14 ·sau· .'.. ~~da_ff) .. .Id (We _, lD01w1d 

r.~,. • .. 1.,._1,0 ." .• >l!. . ..... "yd lag' Of t_ 
.. ~b .~ 10 .. .lall 'tM 41. . un fLItI 
J'd~. . ..... ~ • .r. the mi$Ult".r ".tat1awlthln 
~ Pi"...... '. -. • ...... -.Jc' ...... ;fW4.. .................... '.~J.!t .. 1f ... '.t.· .•.. '.1,_. '.at.·.· ._ .•... ot .'~ ........ '.'~ ........• _a .... " • .. ... fJ$ tllfi 4:tam.om a.lU Ml...~he! l" •. ~"_. -.n , _.ft." a.1. '.~ 1. !lM ... _~ • . tt;pen .~ 
.aJld. b 'the ........ ~ .. oit ~a$tY$ 'fidU$ .. ~ .~ ~-7 utol'«, 
-. o~rt .... ~.J.UeM;1tT .Of,~4s.tl.n .• t •• n.tttweat Plt'P'.f1r 
'lle:~;r~ 1dt~. ea_~l.tllb_ , ..... <&1*,. f4' t,~1~ l)3t'e.­
., WQ" .. J>l-., ~ ~a's fJ'!:. r.a41 .. it!TU~v at."", 
~t:~-:t:;e -=-T~d&;:!ar«':~7)!801U"w1~$eatab11~ 

~J>IU 
,los1_1._Plillng.,and tct,llie $_P.'~ 

1lWa.tlptlona «e~!. ..~~,~ .• a41 .. t:r*lC ~11e. of' tM· 
_.tan _.e. test ... b~'~_ ,,"'l~. a4 ·"$~:plta*. mht. _ two 
fI~_ -m -'1_ •. 1flle tll.Vllt..t1 •• _ t)l~_~ ~pe_$ u~ 
Pl.,t •. 2: In 6~,lh'" .eG ..• ~lowlnieptll .~.~~e not ~en 
fa.,b'tC~ ~e b.d~. $"'e "'b'~e.~ e\Et .. to lffAmOV$ t_.l'.b:le 
GeVW or thlil hl11$1~am tG _~b11_ tl~_tW1~anieNdltl_ ot 
~ ... ~~ at ._1.'. poUttfk.&:t ttl.$ SeYen C'~4IaR$ ehmm.ullOfl 
Plf!t.e2, only eQ.$~ '1'0 ... 200, , lncltUllve wa~e ab1et· to pemrlMte 
",0 beeockt __ ~ t~Pl1b'Dl.: tltl., .. e all s.lteawlth1n tt. out­
uop~a ~. ti_ ~_ ~~a'.awi wlthill tb.emo_t lXn1.lfGftl 
fU'ld .. 4Guls'.u. ~"1_0ft1l$S~~e. ~a41~t111. a~17.All .~ 
'.po!leii. 8.utul'em p~ wlthm .. the b~ck: m 84(U.'t1o.»;,. Bhow~ of 
t_'beiit_~$_~e ~~ In !fos.2 aatl. ;D$p~p"0f"11e.eQt ,he 
O()$t__ appee ttpm Pl ••• , •. " .. AVV'i.~. ;pit RB. aubsequ._$l¥ .. ~ 
1n tl'W ft~~tlf.,.5 eos~. ~ It d.~ fllt"14 feN ~lG. t:heetUJ:raoe. 
~,.bg'. '_~"1KwI.eek 1f1thiln whlcb.tldee Qt. ~tunlte .~ 

dl_1l;rvs..Dle •. Qf .. ~..nel' pits. en1J" 1) •• (A anti .B • 
•• I) ..... ta 'be4:Jtooltt llIDt:h UPONt ..n.bowl~ ~ atun1te. 

lfO."~ .. .., .. 'Ij)$,iI.It l:- "lft • _t~ .-. 
"Meb lies ....• P ___ t.e1.7 1,OfT"" _.;' ..... " .-. ~ •..•• '10.' 0&8_ •• 

~Ig:'~.t:tt. . '. ~o. _ep . . .. '" .~t:'f=h:r:. . 
at ,,e .... 1_ 'tM &ox-i., ....... elll_ .1lpGi!'$Uel 
:&GI ... " ...........•.•......•....... ~ ..... ' ..•.......••. f..,*.·.·._ ... ·· ... ·~.l ... · ••.•..... ' ......... c ..... '.~.' • .........•. · .. ·p.wt.' .. " ..•......•. · .•..... · .. ".C.i.aM ....... nn.e .. a •.... 4 ... · •. ' .... a., .• ·nG ....•... · .. ') •. 

~ ...... pa_ .... 9 aa.t .~. tile _t._l~ . . : ... ~ of' tll& 
1_''-1 .... 1.- ·.e.~:il"11~ __ .t:_ MI .... e ." .' .M .. 1n .. faw 
41Nctloa .of. '~.'R~ tlp" .~ •• aftalc_tM11aa1U._. 
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i~l:rt.lde ~~l)~ .. ·ti atlro.;~tn~* 



Bi2ig1ll 
cmwUtJ;2Pf IIWu,OWi.til ,DIiISgil· 

BEARlJi(l : .30 4tJ~gNeB :r. 

DE~S5!ON : al degr&e$. 

mNl~ : 503 t 4 ft Bl;:mm 15 Sl;2~. l::m:s .. l'!BXG1ICll .at) 0011• 19&&. 

CQU r-t~a: nO-1o, :rm 19.....a1. m: 81-lKt1., JlJ. 244-101. 

o .. 10: C~$lng (we~tl:H:'red ahlol'it1l.: achlat, tllii· lJeltlw) 

lo'ott _ 48 t l tf fH.11eoua chlorltle $ctttat • &Jllt,l'O%i.JIate .~l "10. 
811to'S 75%, ohlorlte 20%. 111'0'1 ~1d.e2 .5%-. __ tlleN4. 
3ome"h~t ltmon1t 16. j:~~;·l~Vel(\Hl't17 bNCC late4 wlth . 
t1lt;{~lll8J r fX"8gnlt::ntta: 1~Qcally sh.owe taint beMlq 
{.H·o851nE~ the (;,11*e ~:,t SO d(~g$'ees ... ,t£at~;;· tilin qUlll.ta 
strlngo11 t;! 

.r~o~dlQactlvlty !Ilia, detected ill ttle oope. $1u4_ 
or 'btn"e-w8111a. 

'T'l::~ eon.tnot f:\t ,aa t 3't 1$ et~i}ll aOf'{u.H~ tbe eoN alld, 
1t15 viulnity :~al'ltH:kt$d OJ b~ok~H1 ".vI'ti, clHe17 
jointed or' sli.ght l;v li¥l~(H:t'ed. ;Bn!J.lt matett'.1al we. eot 
l'lot~d, but the lJontact is prohfibl,.v t"8ulte4. 

46 t 3 ft _ 1'.'0" .l\ngulatt oOllg1omeNte. 
:}-~otmdm,:il..:'Hil e\r!l,oB~f1. f)t .;;l·e:-i-·t;;r~.en. poroUii .aldato_ 
{t'vt<0fl1t~7 Jl.ldt:;e(l by ;,;u1.n in we1g1:rt st"'?£;l' lmueNloa 
1 n lWf.>.te':': : }·tnlniJ.ant tZu'b-vug%ll:.:·t' fl'&~\fJtHlt8 14 llrl'e7 
rilh.'QeetJ~d': SZlt'.da,.tone C,C.tC, red. af.lnd~t.~;;t.t.e .. r:D8,.. _11 
Jlol,lu4e4 q'UfS:rt~itE! lJebbles. Ab,:nJdant ebllrp17 mlgU;l.r 
f''Il'~.6'rnentm 01' hlt,ck alate ;:)r J;>.:byl11te to l05'(tf ; 

t bere:tlftel~ elt"iti! t l"~gr!\(; (1ta is.ptil rae. ,,:.Dl.;irldfilll 
tp~.S1t~·ntll'i or ui;1te or S"*:.v li:ilate to 76'Ott oBl7. 
~fo:d'e tfeatb::M1i., k<*c11ni'tj,e t'U'14 l.tmtHllt1c to 10&'0", 
weother:ln;::, 1;Bttltilllar'17 ~ua;,k~d 43f 3 1' to so'ott B.att 
9?tO'" tie 104'Ol'f. I~~lvvJ ;t04t O"t 1.£16 o.ore app~aJ"a 
f~sh and solld. Tl"nu_ of l1f .• H'it"~i'$1&' •• 
134'Otl : Tl1e i~Bt~H' '~:Ibl€! probabl;v 11.es at 140 tee' .. 
-::::tJd1osat tv tty dctecrt:uble In COl'4iI. sludge and btu-e-
1Ialls bfJt7teen 5<3· Ct-! nnd ~.05tO"~ .. ~·;ell(u·al1.7 or 1_ 
oPtler tt li· times bao!tp'r-iHlmt. i\l.ltuniiGtlu.oNMenee 
(speaks) noted nt Ga's·' .. 69'S)M tnt*l1~'Mltwnt17 to 
n -8w .• "'Su In'termitterd.lij· te. lOCt'U n, and 106' On 
to lo.§·S"... Tile autuu.tte oJulit no'l;. 'bt" utB'\eoted 
wl'thout ultl~a-vlo1et l1ght, lrHlft ct)\11d Bot be f'oll84 
belH 105 t S Jf .. Too mineva11zad. fi!iHle. fj~"-l04' 1. 
vel"'1; l'.ls11y oolow the de(3',l) J?it 1n ;·h). 5 fi.tOB·t..an. aad 
cnt*r'$sponda in Qppe 8ratlCe 'tu tb~ _t-erlal .~ 
in tbe pit. Co1"e lo·aGfU::i werB .rltfbd between 80'Ott •• 

• 'ott, woore only D'Z" of' eor ... W&f$ N(H'NtU"-4. 
COM idel'lable loos~ $~nd W"s er4"CGUnt*"N-« et thla 
potnt~ Mar17 dll'*$ct.ly below tbe ~p pit. No 
evlder~e of $ulpillde 1,;U,nEn~e11%atif.)n was bOle«.. 
t." 1'~f"I~,,,,,, '-mnn1<f'!h ...... ",,: ... ("",;:1.4,,-,.,,> "'·.""· ... ,,..,"''''' .. ,'te<?) ft~-.;!I £11,...1_ ~::.? .. , S,~"'-~ ...... ,f.,.- ... ..;.-. .. ~ .. ~~~ ".~"'".,l..--\t''!.,,)oI. ¥~ .... 'v~,Jl-....... _l NU.'I'JI1Iii&. U'V 

91t. 

rr'ltO"'-239"t'1' Itlterbedded gN7 porous ~an4~vt,on\i (ali 1.n th. grouad­
~cs of thtr:: !'ol~i401ilh: t;.~~tl~n} ~1tb gplt"y' chlorit_ 
echls' (alt.6Nd. &0010') Ti.!'e reck le breee1.Bt ...... 
ta p.revol11r&gly rotten filtlU crWlib17. 



a. 
Rod eDrth7 lv.mat!te nottMl gat '0· to 839'0·. 1'he eo ... 
though f~ below the wetett tftble" ~PPfittN le __ 4 
srJ1 weBt hfH"e(7, tn port dlH': to' ~te:r. flf~sh :tll!'Om t18 
art).l. Htw lfl- ppedotllflr\t~~s 1. ?'~)'tO'" - 183 t 6* aall 
100' "Itt -tI(11''' 0.*. 

I' iJ. tngIe lsvlatedrifle in 'NJ4toact lve Q(Hsat "S8 GOt .. 
at 815' ot'". The etf'~lct 18 511gbt Bnct 110 NU80a _lll.4 
be SeeD,. 

239·0~ - 871·8* Angule~ o~nilo~~v&te: 
Net!.rJ-l' ldentlcnl wt th the \'H)Dslome:pote 48 t O· ... 1'14'. 
but eN~tf)r prop6M ton of red S&n4etOftO'J fIft4 IftUll4-, 
rromes me-~ 'OeAP1T Mrmsl Pnd.tOM .P a.!t ... : 0 ... 
has pre ft. lent re&IUsh ooltlttr., Bla.,: 81at. tHa-ata 
prel1lent, not f:lbun4~nt131'. lTo wh1te 01" £Nt~t alfit't .. 
~!"~"~n ehlorltt:c shale traementa p;ae •• nt ... t a_Mlu&, 
T"l"f!FrI'''E"nte lYrevfll~ntly small. 111' to 1" Dlltl:ttllma 
("31.menalna. Irl"egullult sott tlCtk7 gre_n streaks ad 
pr!tob~a (nep1elttc?) t'Pequen't AS 1f alt..patl •• 
pMducta. 

The e,oN 8ho'n little eT,t4eO'M O't jotatlag •• 
eh~a~tG;~. It 18 hlt-ly 80rt sa« eraGk'.8 allahi17 •• 
expoellt-e to ems. sad e iP. 

$}'nnll annedl'fll too$$ftS of writ. aft touad 
ar>l)"dteftl17. In elrgt!"egate meaa 1 ••• then J% of ,. 
total eQ~, thrG,,~hl)ut the le!'28th 245'_11'1.t • lJ!be 
'P7rlte 'ends to o~~r tn the blaO;k Slflttt tJl'agmeau. 
sa t:r re91'aci!ltr. them. RftlUoltiotlvtt,. iN noted. 111 
close $fu!~eif-\t'-on "ttl'l t,hepTf'lte .. P.atemeter ..... 1 __ 
u.p to 3t 1tn~s ba,o'kgl'rnm.€t noted f~50f -£70· • 

at"IY"8 fl1 - BSV'9u D811k N4 axqg4altJ,ldal volcanic (rbpI".) 18 .... 1 ... 
lq} to ~4~ ln lc!!,gth, with g'f!6:T poroU$ f1&M6'Ot'1.e' 
l!lt,et~t It tal. It e"I'E'st"s that tbeee 9: ~ 'bloeka or 
boulit«u'n ht the eent:lomerete. lY{lt ttif3 evi._rHJe 18 
aot e:nne)'~·i~1"f'e. The f:!lre 16 broken lnslort pl~oe •• 
~nrl h ... e ft ell.;:rr:tl:r!,Ii""te~-wet;l'th"F.&d appetu.'._. 

~Mieee or rad.iosct tv It:.' .::1$t at 937·. No ~._ 
could be seef! .. 

Slav'9ft - 306 t Oft At\1Ultlr.r oonglonJIH"steS! 
J".s 239' ott - ~"'8"' .. 'Vel7 few small rf98grM:ata of bl8llll 
sDftle cO'\xld be noted,. aeeonty:mnleti by 81'8'" .rit •.. 
m1n~!"~11z~tt.on. ~~re l1'>of't, ~nWAffJllet 1aH',),ltAltlo. __ 
1i~tebes ~nd. stFe8kf~ !Jf TV:!! ctt.!'!l'tlq' hl:uuatlteJ Few 
bNsk8 1l"l oore .. J!T(j definite 'boundsl:1f bet..-n th1a 
ed hll.o"1n€~ t'Oek-t~. 

Rad1oaotlYlt71m. a0\e4 ~bn.mgbod. rd low 0"'. (li 
t i1'ftefl b1!lelq~t-r.lU,tltt) .. "the SOUNEt "pp8ersaa;.lIQCl aM4 
rt t h the Pl"'t'"i t a,. 

305'Ott - _tOft Breecletd po~ua satldetone. or b"fece'.std ft_ 
"ftll..-nte. ))htQb pat"by and ftitMak7 N4 he_tlte. 
'{the OOl"'e hse an elWNd 9ppeSt-Bfteejt and ia b .. kell 1. 
600'/1 lenr.rtbs. 1'htlre mre no VUQl&. Thla 1»1"1._ 

~ ~. " pl'O'babl;y cottNlste8 with No. '3 D.D..H. itt. Nt r -".0" . 
•• '0· - ."·"'t1PMD .hloz-ttl0 .btlle, Wlrlegfltet. .. l.tb stfe8ke of 

7811" and. nllYe talc O~ s8r»entlne. ~be 80ft 1 • 
• ott and lt11Okea. tnto abort lengthS. Bree<t1atl .... 
oceul"rM ttfter tOt'll8'\." fit ,he aerpeo:t.lne., s_ 
silo" eectloM of brecelated pa4atone .'hIl"" ,,It.h 
M4 ea !'ttl}" __ , tte aN p'I!' .. ent • 

• ,.to· - 411·0· St:utld.at_. wlth J)8Alag8 of green eblorttio _ale 
Iud thla. _.1. b.... .PM.te'" 'hrwgboUl - 8 .... 
-,- ad shale are _tt184 with I'8d. ea~t_ --'t'.~ 



a. 

'J!bln veialft.$ of apeeulllU!t hemst,ltecut the abale 
'DeEts f'Nq11-emly but t1!1"e PBN 111 t" earufe'oM. 

Bt"Scei.attocft 1& 1,ntenet1t 36" - 190. w1th Bluett .NM\ 
~'lte .. 

ft t rt\l~ of !"fld108ottv tty was note4 370 - 371. 

B\f.HulJ$tf)Ull, redtl1sb-bPOwn with ep~tr$e .ri_ be_lag 
~ad ~. fe'll!' C1"eefl Sllt1tl~ lK.l'·tl~ .hLoh oros. tbe eo" 
nt mn angle nf 45 dt:gr>eea ... 'Pebbles .. aUt11i!rt1ea 
Bll'IgttlFit'. iSpftrfH!~r Pl"tHiI<Cllt 'but no defined 
Q;jngl!)~iH .. Ilt'e b~3. ~:hb~ 1e the flrst l11teNteCtlo. 
t)f$fjnd~toM typwnl of t r:\$ I'lilld1v:n (~~t. calla_a) 
(pltoPOp.FtestU'il!1g and mll~1bt lI~colatl&ft w1 ttl 
~~d-br(l\¥n herlu1: l1;t'~C!err~\c'l'it 1l i'<e noted i; bX'ougnout .• 

. Allen) 
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