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SUMMARY 
--~ 

A borehole drilled to 4, 000 fee·~ o. t Laurel Dmms 
homestead pe:11etra ted Permia11, Cc.l~bonifepous, ;:-,11d. Devo::.1i2.11 
strata. Ii.lformP tion HEl.S ga :Lwd Pe~G.l'di:i.1G li tholoe;ical 
carrel::. tioa of -~he Up:,!eP Devo~1ia.a sedir11en:cs i· t ·che Fitzroy 
valley, a11d a study of r11ic Po fossils c:.nd meG£1.foss ils fl'Om 
the cores a:..1d cuttings pl'ovidecl a more 2.ccurate ev2.1ua ·cion 
of t,heir "i:.ime-:t.~anges. 

I :"TRODUCTION ........... -~ --- .. 
The borehole was site~ 600 yards south of Laur·el 

DaY~ homestead, e. t 1a ti tude 18 07 1 South 2.11d longi·~ude 
125 19 1 East, and was design~ted ~.hl.R, 2 Laurel Downs; it 
is 152 miles inland by roe.cl from DePby. IJ:·his lace:: t ion 'i/8.s 
chose:~ in order to penetre. te the Devonia.n rocks as f2.r .froi,l 
lmovm outcrop as ]~ os sib 1 e, but rna in to. in inc; e. min irm.un c ov cr 
of C2~l~boniferous ancl Permiz.n s tro. ta. It we.s cons idel'ed 
~1ecessary to drill the DevoniDi.1 section bec£1.use of the dif­
ficulty of co rrelc:~ting the various foi•mr, tioi1S );>res e11 t, a:1cl to 
determine if facies v.::.ri2 tion occurred sou·ch·~·..-es t··.Jards in·co 
the deeper parts of the b2s in; this infonna tion •:1ould assist 
h1 the evaluation of -~he oil possibilities ia this area. The 
drilling programme required that £1. hole be drilled ·co 4, 000 
feet uith 10 feet of coring in e~ch 100 feet~ 

The earliest geolocical surveying in "i:.he Fitzroy 
Bas in nas by H2.l"'dinann ( 1884). He collected plc.nt specii"aens 
from ;:a small hillne~.r Brooking Creek" near Fitzroy Cross L1g, 
20 milss east from the bore. ~)~·.de (1924, 1936, und 1937) 
cal"'Pied out a geologic2.l reco<m8.issance of Devonian strata. 
Blatchford and Tnl~ot (Blatchford, 1927) collected from l~cal­
i ties in the Lower Carbo11iferous, 12 miles son th-Hes t a:i1d · 
12 miles \'test of' lo.It. Osco.r homesteo.d, in ,_-_rh£1. t is nmr knovrn 
as the. Laurel Beds • ..'~list of fossils ob·Ulined is given by 
Chapman ( 1924); · Pre11clergas t ( 1935) sys tema ·~ically dc.scribed 
Compos i "l:a subtili ta Hall ~.ncl Gama rotoechi2. -~Jleurodon var. 
tri'iiia J:trei1der"ga"8"t~from -~he coife~ction;-····tf1es"e ""forms are lmovm 
oiiiY from the L2urel Beds in the Fitzroy Bc-.s in. IJ:·eichert 
(1949) visited Oscar Hill and Brooking Gap (PlQte 1) as part 
of his investigatioi1 of the Devoni2.n sediments. He determined 
the age of the pocks at Oscar Hill as Upper Devonian, 8.nd 
these are now referred to as the Fairfield Beds. Hill (1954) 
descrioed corals fpmn Osca:t.' Hill and co·.l.fil"'med the Upper 
Devonia:n E~.ge of the Fc:irfield Beds. Geologists of the Bureau 
of Mineral Resources (Guppy et al. 195.7) made 2. detailed 
.region2.l survey of the Fitzroy Bas i11. Thomas ( 1955, 1957) 
collected and identified m.unerous marine fossils of Lower 
Carboniferous age from a belt of outcrops south-west of the 
Oscar Rc.nge. These .outcrops r.rere named .. the Laurel Beds. 

By aP1"'ange1<1e::.1t ui th the ovmer of LEurel DoYrns station, 
Mr. G. Rose, it ·,:as possible to use the homestead water bore~ 
0.3 miles from the site. This vms very satisfactory, because 
the aquifer sandstonG of the Permian Gro.nt Form2.tion is very 
irregulax• aad there are several dry bores nearby. ~he logs 
of tY!o bores at the homestead a1~e given in Appendix I. 

The rig used Has 2. F2.ili!1g Uodcl :12500:1 Holer;12.ster 
drilling w1i t (Henderson, 1956). 

u40517
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B.M.R.2 was spudded in on 8th December, 1955, 
and by 21st December had reached a dep th of 877 feet, 
where the torque converters became useless bec~use of 
perished gaskets (the drillers were us i:n.g the .. ;rong 0l'ade 
of oil). Replacement pc:rts were obtained from the U. ·~ .A. 
end drilling Has restUi1Cd on 4 t.h Fc;bruary, 1956 • 

.Much rain fell during Pebrua ry, and the Great 
Northern Highwe.y connecting Derby to Fi tzl ... OY Crossing 
became impassible. Cii•cule.tion of drilling fluid in the 
borehole was completely lost at 1 1455 feet and supplies of 
drilling mud and lo3t ···circulation rnateri~ l were .soon ex­
hausted; the wet roads prev c:nted a replacc;ment of these 
ms.teri2.ls. At vel'Y considerable expense to themselves 
'v'I .• A.P.E.T. attempted to h P.ul supplies to the site \·.: ith 
Macl~ trucks , Dodge Power ~. : a~,ons, c.~nd Land1•over type 107' s; 
but only the Po\·:Ter riagons ¥vere able to reach the s 1 te 
regul2.rly. 'l'he ~.··rhea tely slush pump be<:1 rincs v/el-e •= run'' on 
lst Ivi2.rch J.~esultL"l.g in a furthc;r shutdown for 3 ~·leeks. After 
drilliDg Has resumed on 27th i-.ic.:.rch, no furthel~ major ·~rouble 
was e:xpe1"'ieaced e.nd the hole was com:·Jle·~ed 2, t the plG.nned 
depth of L!.,OOO ft. on lOth i•:!ny, 1956. 

Because B.M.R. 1 Jurgurra Creek was aba~doned 
at 1,680 feet instead of 4,000 feet, it uas possible to 
drill 5~tt hole to 3,000 feet, as thePe v1ere sufficieat bits 
of this size. 

A~ though the rig is rated for L~, 000 feet of 5~ 1 r 
hole with 2-§- 11 Failing explor<:-, tion drill pipe, it is doubtfu~ 
if the B. I,I. R. rig could have re3. ched this depth even with 4~ 1 r 
hole, because of the inadequacy of the ~"fhce. tely mud pump. 
The contractor used his own National C.lOO mud pump beyond 
about 3,500 feet. 

Beyond 1,900 feet difficulty aros0 ·y·f ith mud cOi1.tl'Ol. 
The shclle and silts ·cone of ·~he Upper Devm:i.i::m Virgin Hills 
FoPm.::·. tion have 2. cons icl.eraole clay co ~tent, c.nd. :·~roduce c 
highly viscous mud, \"ihich hr..d to be dumped fre q uently. ;,_ 
ben toni te-d iesel oil mud vtc:.s used ni th success. 

A slips failure, loss of the; ~ro-Pari deviation 
i.ilstrument, and severs:l tv-r ist-offs nccc;ssitBted fishinG, but 
in each cc.s e the fish \"las recovered rJ i thou t great difficulty. 

WELLSITE GZOLOGY ---. ...-......-- r.-..,.:=.;::,,;;;,.;::. 

Wells i te '\.'fOrk '.Vas previously descr-ibed for :3. r.I. ~.1 
(Henderson, 1956). i_t 3.L·i .:2. 2 the only vc~. l"i ~·. tion vms thc.t 
ditch samples v.,rere tc.kei.1 at 5 feet intervals, .:.1.nd a V"I!~:P::rE 
geologist ¥las not :t;>erm.:muntly resideil·~ 2.t the ·,·;.::llsite. 

Samples h2d ·i:.o be taken from the flow-linG from 
1,000 fe a t to 3,300 feat bcc~use of failures in the shale 
shaker ··.vhich the; cod tractor S ~'-)?J?li0d f::.~co of charge. Drilling 
uncle I' coii1pr0ss ioa, ~~.nd tho s tl'•ilcinc; of the sides of tho hole; 
by the drill pipe at a dogleg at 3,Soo feet, ceus~d consider­
able ce.ving. Below 3, 500 fe·Jt th e sa i·,lplcs included 50~'b ce.v;. ... ,.,. 
of silts tone from the Virgin Hills Fopmc. tion. 'fho in2. dcr.11~ c·J 
of' the; :-:he a tely pwnp resulted ii1 loH nnnul:::r vcloc i ty and 
poorer samples l~osul ted. ·;i i th the hole in good co~1di tion and 
sufficient pwnp pressure, it is quite pos Gible to collect 
good samples at 5 feet inta~vals. 

Pla tc 1 shows the location of the bo I'chole on an 
8-milc geologicnl m~p of the Fitzroy Basin, Plc.tc 2 is a 
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list of symbols c.:ad c.bbrcvif.t tions used in Pl.?. -ce 3. Plc-' to 
3 s0ts out the Dl.'illii1&; ·rir.w R~-:-~8, . 8-:;lf-Fotl~n~i.;: l CUl'Ve, 
Pcrcc~1t2.[:; 8 La~-;, Co:..'c De·~··· ils, :~cs is tivi ty CUl'V C, [l.nd De;s~­
scriptivc Log includiag Syccific GPavitics. P.isur~ 1 is ~ 
sketch m2p of ·ch.:; gcolog} n;.:;.::r Laurel Dovms. F i[~Ul.'C 2 is . 
2. s<.:::ction thl'oug.h :S.i~.R. 2 to Brookin[~ Gorge (red liiE: on 
Pl;;:. tc 1). Figure 3 is Etn 2.1 tc:..,n Cl. ti vc s cc tion. Figure 4 
illus·~ra tcs tho rcl2.t.ionship of tho v<:~rious D0vonian For­
mc.. tioas. 

SPECif'IC GRAVITY AND DIP OF STR.:i.TA I?-: CO~ill 

Core Depths S.G. Dip Dcvia- True Core Depths S.G. Dip Devin- TrUe 
No. tion Dip No. tion Dip ..... --......,-~-- ·- ......... -~- .... _ ........ ..., .----, ··~·-...._... ... -.T·-........ --.--------......... -.-----... -----·-·-·---- ----

1 50-60 2.0 ? I 24 2207- 2.42 7° . 
' I 2217 

150~162 2.55 low ~ 25 . 2294- 18·- 2°2.t 2 

3 

4 

5 

6 

7 

8 

9 

10 

250-260 2.22 5° zuro ~t 
250' 

350-360 2.65 Poor 

450-460 2.29- 2° 
2.61 

548-558 2.56 6°zero ~t 
500' 

650-657 2. 65 

Boo-814 2.64 Poor 

900-912 2.50 

1000-1010 2.51 10° zoro Cc t 
950' 

11 1090-1100 2.67 11° 

12 1200-1210 2.55 

13 1300-1310 2.62 

14 1400-1410 2.65 

~ 2304 12° 2250' 
! 

J 26 2391- 2.LrG 5° 
j 2l.j.01 Poor 

: 27 2490- 2. 50 8-0 
l 2499 10 

~ 28 2580- 2.52 5° 2-l- 0 at 
2590 2500 1 7° ! 

~ 29 2700- 2. 45 3° 
i 2706 
~J3o ··- .. 2a-oo.:.. -2. 52-w-~<:tr·-----
i 2810 2750' 
1 31 2390·-l2. 60 6° 
l 2896 
; 32 2896- 2. 65 Poor 
; 2902 
! .33 3000-) 
I 3o1o ) 
~34 3010·-~2.57 7° L __ · ~oJ.3 _ .. _ .. __ _ 

1 .30 
4 c. t 

3000 1 

I 

· 35 3100- 2.52 Poor I 311o 

I
. 36 3160- 2.49 10° 

3170 

137 3255- 2.54 10° 2°ct 
' 3265 3250 1 

l5 15oo-_:·i5102:·5·1 .. :io-cr·· ·~?)[l t------..... \38 3344- 2. 57 10°- Poor 
2.64 1500' l 3354 16° 

16 1600-1610 2.72 10° 139 3500- 2.58 7° 4~ 0~t 
t 3509 (il t lx'sc) 3SOO' 
pto--3sno.::.··2-:4"'3- rovr~-----~ 

; 3506 
18 1775-1785 2.67 10°-zero at !41 3715- 2.35 1° 4i0 at 

11° 1725' , 3725 36oo' 

17 1697-1707 2.32 11° 

n---..•-- -----·.·-..- .. ___ ..,. ____ __ --.-..- .... .. ~i 

19 1923-1929l2.40~ 6° ·~42 3800- 2.58 0°- 3i
0
at 

3810 6° 3Soo' 
20 1929-1935 2.42 9° Poor 

21 2033-2041! - ! -1~ 0 at j43 3890- 2.62 4° 
2000 1 3900 

22 2041-2043 10° 44 3980- 2.27? 6° 
Pogr I 3990 

23 2129-2139 2.4} 9 45 3990- 2.56 5° 4° Rt 
1 4ooo 4ooo' 
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Although :no thcrmomete:.." vtas c. VB. ile.ble to me2.sure 
mud temper2. ture, it. \n'·.S <::.bov.z l00°P.. , uhich is high for a 
depth of' 4, 000 feet. r.:-logs r~ere run b~r the Geo)~hys ical 
s ectio11, B. i'.'I. !l. , r. t 1684, 3500 and Lr.ooo feet, us inr; the 
B. I;i . R. i.''iidco l .ogging Unit. 

Before discuss iilt; the c orl' el2. tion of ·che V<"".rious 
stre.te. encoun te~'cd, it. is necess~u~y to ~JiVe an ii1"Gerp re-
ta tion of the s t1•ucturc fro1<1 -Ghe d.r illing End coring L1for-
ma tion, confirrnGd by t.he E-lo6 dc:.ta, and fror11 sur face ;::;eology. 

The dips in cores 3 to lL~ var~:l cons ide pably but the 
digs in co0es 15 to 18 arc Vel"~· good r,nd &lso consistent bet·.ieen 
10 and 11 • (It has been obscl.'vcd t11at ii1 'beds o:C rel£~tively 
low dip, ·che:!.'e is 2. te11denc ~r for tlle holes .dl"illed by rot.::-.l"Y 
rigs ·t;o pa.s s through ·t.;hese b eds 2.·t; 1~ie:;lYG <:m C:;les t o thcii." :L:nclin­
a tion. I:il consequence, the angle of devL.t tion of the hole r.1us t 
be added to the dip of the co~e to 3 ive true dip.) ihc~e ~c a 
discoPde.nce of dip of 3°bet">1ee:t1 1410 fee~ Hnc1 1500 fee·c, 2 -4° 
betwee:.1 1785 feet 2nd 1923 feet 2.nd 2 -5 betv1ee~1 3500 feet and 
3580 feet. There are 2.lso dis cord.::.nces bet\'leen 2706 feet 2nd 
2800 feet and between 3013 feet J.:i.1d 3100 feet, but -~hesc:: are 
noJli of inajor signii"'icance. 

The Specific Gi'a vi ties s c::cm to confil~m these che;mges 
but the v s-.:c ia·c. io:ns wi thi:.1 single co:a..'0s [~pe -~oo ~-~ide to c;ive c. 
conclusive result. 

'Jlhe E-log indicc.!tes changes at 365 f.::c::t, 535 fc::c::t, 
640 feet, 1010 feet, ~-Q fec::t, _ 1715 feet, ~~.2 feet, &nd 
3370 feet. 

At 1420 fee~ there is a decisive ch2nge r.:i t h a 
V2.riation Of di:~ J of 3 , caused by 3 m\U..~ or .::y}~Q[l.:f.O . .£J:!li~· 
There is a s imilc: r change ;-,_ t 1885 feet. 

The nearest outcro>:> of pre-1?c:::miL'.~l s tr:J.. -~;~~- is 2 miles 
north-east of B. M. 2. 2 ~<ild is ca.rbl1n ife11 ous L2Ul'cl Beds. These 
beds a1"e ex:9os ed fPom at leas 'c 5 miles northwest of 12-Lt ile Bore 
and extend southeo.st to Osc 2:. r Hill; a ir-pho ·co~ruph interpi"et8. ti"~ 

and field exam ina ·i:.ion shaY/ the. 0 they 2l:'e fold8d, slumped, <:'.nd 
faulted. The dips v2,l'Y from horizontal to 37 and o.n important 
fault trending l'T. ·,:f . is lmorm S miles no l' thues t of D. ~.!.~'· 2. 
This fz.ul t probabl~' passes 2 i":lilcs no1"theo.s t fl'om the bOl"G ~ but 
its displacement is unlmo\Ti11 al thoudh I.aurel :Ocds cr>op out on 
both sides of the f2.ul t. 

Osc£': r Hill ·vli ·i:.h its lmov·m UppeP Devonia:..1 ( 'I'eicher t, 
1949; Hill, 1954) 8 miles northeast of B.~.R.2 shows 2 near­
horizon tal dip fo 1~ -~his for mG. tion. S oi.:;. thwcs t frOin Os c<:.r Hill 
at a distance of 1 mile 2 N,ti.-trcnding line can be treced on 
:,_)hoto.sra::~·hs, s epo. i'2 ti!1S' -~he disturbed C 2. i..1 bonifer·ous strata from 
t.he Devoni~~1. ;i'his is G.:9!!are~1tly a m2j0P U1'1coaf'ormi ty. 

The correla tio~1 of ·t.;:1c fo:..TI1o.:."t tions is probably:-

Sul~face 

.30 feet 
178 feet 

1420 feet 

1885 feet 

3503 feet 

- 30 feet. 
-173 fec::t • 
-1420fect. 

-1885 feet. 

-3503 feet. 

-4000 feet. 

;:;'_:uate :..'De.ry SE·.nd. (Qs) 
Pe .rmic:m: Gl'2.nt Fo:;.:·ma tion (Pg) 
Lowep C~rbonifcrous: Laurel 

Beds. ( Cll.) 
Upper Devonian: Fai~field 

--·· Beds. (Duf.) 
Upper Devonian: Virgin Hills 

P.ormation (Dup(v)) 
Upper Devoni8.n: Gogo Formo. ·C. ion 

· ( Dup (g)) 

0 
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Macro-fossils were rnre ~et een 370 feet and 
1775 feet, and a detailed micro-p~laeontolo~ic~l study 
of os trc:, cads by Jones ( 1957) gave th8 f'olloHinG resul ·cs 

250-1010 
1090-1707 
1775-·1785 
1923-2043 
2129-3365 

feet 
,, 

" 
II 

lo\'rer C2.rbonifel"'DUs U,1iss iss ippian) 
unlmorrn 
probable Dev0nicn 
doubtful 
Devonian, 

From 178 feet to 1010 feet is unquestion~b1y Lower C~rboniferous 
2.nd fl"'om 1775 feet to 4000 feet is Uppc l"' Devonic.n. 

Bnlme found o:0ores of lov.rer Co.roon:Li'el'ous _i:,.,ge froin 
250-262 feet; 2.nd at 1697-1707 feet Devonian S)}ores v1ere found, 
the ::assemblage 1.1as extraordinc:.r-ily div :::J..~se c.nd v:ell-J)rcserved ••• 
(Ylith) ·t.he preva1eJ.1Ce of VfJry heavily sculptured trilete ty:9es 
and of forms '.ii th 2. ·~hick reticula·Ge perispore, quite illllike 
anything found in pos t··DevonL.m sedj.mcnts. 1.1 Hore spores '.·.reJ..'e 
found in ·che cores do· ... n to l+OOO f8et 2.11e:. some fj,"'DrJl this foot2.ge 
were 11 ideir~ical r:i·ch 2. foP!TI occur:.: i~1g ••• c:. t 1025-1026 i:n ·che 
Kimbel'ly Do·.ms 6 ~? mil8G Bo:L~e;'. 

J~i1 alt~rn:_'.tiv3 coj,~:;,~c12.tio~'l~ DDGCd s0lely on lithology, 
\:'laS -

30 feet - 178 f ee t Permian--Gr·an·c Form<:~ tioil. (Pg) 
178 feet - 850 feet Lo~. ier Cc.rbo:niferous - Laurel 

Beds (Cll) 
850 feet - 1885 feet Upp 8i' Devoni::-cn-Os cc.r 

(Duo) 
Vol'inc. ·~ion 

1885 feet - 3503 feet Upper- Devonie.n-Virgin Hill 
r;ol'l'll.?·, tion (Dup(v)) 

3503 feet - 4000 fee·~ Uppar Dcvoni&n-GONO l!'Oi'im:. tion 
-- 0 

(Dup(g)) 

This Yms the or ir:;inal L1 te:cpretat ion cmd is illustrated 
in Figure 2. It is probe.bly incor·J.'CC t, e.s is exp1E~ ined in the 
description of Laurel Deds anQ Osc~r Formation. 

The correla·cion chD.rt (Figure 3) is metL1ly derived 
from the f:'i ·~z roy Bulle tin (Guppy et 21 1957) and Hhorrs the 
str~tigraphic relationship of the v~rious Devonian units. The 
cor reL-: ·Lion is ten te t i ve. 

~uP:.i~~:qv._u _san.c>;: From i:.he surfo. ce ·c0 30 feet theJ..~e 
is a superficir.l denm:iit of me<limn-c;ra ined red-stGined qucrtz 
sand with quartz silt. At the surf2ce the ar~ins ~re row1ded, 
but they become moJ.~e c1.ngul2.r n t dep ·ch. The sand is derived 
from the wez. thering of the P ei.·rnian Gi~ant ?or·mc.t ion, which out­
crops nearby. 

Grant Forma ·Cion: Ou tcrons of this :t:"o !."'TT~. tion are 
widespread-7ri-Qi1i1._the--.t'il~zl. .. oy Bas in, ~·:nd. it orops out 1 mile 
southeast of D.iJ.I~.2. I'ror,l 30 fe et to 17'3 feet ii.1 ·~he 'bore 
this formo.tion occurs as sa:.1ds tone with boulders. Lor~er 
Carboniferous foss i1s in coi~c number 2 \'I ere clcl~i vcd from ·che 
illlder1ying Laupel Beds. l~ t <?:n cx:9os cd tmcon:Crr• mi ty bctY1een 
Grant Po 1m2. t io~1. e-n C.. LE,urel :beds 8 mil ·:::s north Vies t of 3 . ~ ;. R. 2 
boulders of the J.JO'.~!cr Cc:.rboi1iferous limes tone a::..,e c omr.10n in 
the Grc:n · ~ ::;:'opma tio:."l. Pl::·.11 t rerflc ins I'm:mc:. in t.hc Grant Formation 
ncar B.M.R.3, Prices Cre ek, indic~ ta a l~te c~rboniferous or 
Pcrmic.n age for the G1~e.nt fo:L'ffl2. tion Uihi tc, 1956). 
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Laurel Beds: The sc~uenc0 of sh&les and calcarenite 
cropping ouCnoi::":th "2nd east of L::.~urel Do~T·1s homes tea.d is very 
fossiliferous in places, ond 'l'hoi-!las (19)5, 1957) detcrmi:t1ed the 
age as I..ower Ca.rboaifc :;.·ous. 

E:xamj_n~: .. i 011 of fossils from eoPes 3 ~·.nd '-~ from 
B.l·.~ . R. 2 by i'homc..s p l."'oved th8n to be f:..•a.m the Laurel Beds, 
but the cores from ~00 feet 2nd bela~ did not yield readily 
identifiable m2. c;.:'ofos silG. 

l::x<::m~._nation of ostr<:<. cods foUi1d in copes 3 ·to 10 by 
P. Jol1cs, D.t'I.H. ~ indicL~tes a Lo'.~rer C~'.rbm1ife::.:•ous r:.E£8 to 1010 
feett bu·c d0ep0r cores d:id not yield further specii1Wi13 (Jo~1es~ 
195 7) • The r-; . P. curve of the E-log inclic e. tcs a. dec rea3 e i n 
pores i ty fr•ont 1010 feet to 1420 feet co. used by ~1 incre2.s c of 
argillaceous material i~ the calcilutite. 

Calciluti tc ·, .. ' i th scat cered row1ded g_u21'tz groins, 
found in the bo1'e froi.!l 695 fcc t to 1420 fl:)et, ~nd bcs t developed 
bct\'rec!1 800 feet and 050 feet, a lso cro:9s out in tho Leurel Beds 
12 miles 11o1•th of B.l.I. R. 2. 1'he ·top of Osc~-.r P.ol..,-.L.tion Hr-.s 
oPig~.nally thought to be D.t 850 feet, but tl12t r,·,::~.s 'll:i.'o:1g. ·rho 
chengcs in ·C.hc E· ·log o1Jsc::..•ved c,t 365 feet, 535 feet, 6L~O fcot, 
and 1010 feet rep resent al·ccrn.:: tine calca rani to .:md calcareous 
shal..)y siltstone members of the Lr.urel Beds. 

During the various shutdowns vhich occurred while 
dl'illing the Ltm:.."el Dovms bore, I cx2..min~::d v2.rious outcrops in 
the vicini·cy. Tho simil~~ rity of oolitic limostone below 850 feet 
in tho bore to outcl'OPS of Os cc,r Fo rrnc: tion in 'Gh,:) Os cll..r J.G.ngG ~ 
1 Iilile northGast of a12-~/iilo Bore:' rosul ted in th,.; cori.'Cla tion 
civcn obovc as 2n sltc:..'i.lC.tivo, but ·chis doos not novi appv2l" 
likely. Ooli ·cic limestone fl"Om tho OscOl' ~"Ol"E12tion is described 
by Glover (1956). 

Oscar J?Oi"'l'TlC..'. tion: 'I'his is "~Jl•obc.:bly 110·c nrosent i:.1 
· B. !:I. R. 2. butfli.-:"':'s -'f)"Q'Z:i-ll::GPlr.ccd by ViPgin Hills F.cn·n~ tion and 

Gogo Formation of tho Mt. Pierre Group. As pointed ou-c above, 
the strata fl"'om 850 feet Wol'c thought ·(;o b..:: Oscr.r FOi'lTI2. tion 
and the bottom of the :•os·c~'c. cod limustonc" :::.t 1890 fcc·c was 
taken as its base. The loss of circul2. -~ion from 1455 f...;ct 
onnards vras 8.Ssumcd to be throu3h joints in the Osca.'!..' P.orrnc,tion, 
such open jointing being vci..'Y lJrominC!nt in tho Osco.r :'1::.mgc. 
But after 1420 feet the oolitic limcston0 is 2cbscnt and dolomite 
and dolomitic nands tone arC! coln.'non. The:Ge do ·no ·c E:r_:•pc:::.:..-• to have 
bcc:c1 recorded in the Osc<?.r P.ol'm.:.tiol1, r.·nd so i"i.: is now thought 
that the loss of circulatioil ·.,rms c.s.us od by the porous nnd 
pl"obc.>.bly frectured sedimcn ts b.;;;lo':; tho inferred unconformity 
at 1420 feet. 

Fa irficld Bods: Ou tcro:qs of this fornw. tion at 
Oscal' Hill. ~ff".m:CiCs"to· ··the north0as t wc:.·c found to be of 
fossilif.:!rous limestone. Si..mil.?.r limestone rras not found 
in B. a. R. 2. Howcv.:;r, s tr~::. tigra.phic rela tion.shij_J sugc;cs ts 
that the inclined s tr2: ta b0trrco:.-1 1!~20 a.nd 1890 fout belongs 
to the same soq_uenc.:.: as thG ?~l i rficld Beds. rrhe :•os traced 
L i.Ht0S tone:' from 1770 foe t to 1890 fcc t is not yc t lmorm in 
outcrop, but as i ·G dips 2. t tho same ra ·to as the ovc;rlyine:; 
strata it is included with them. This limestone also contains 
the conchostracan genus Rhabdoot•ichus~ ~hich is a tynically 
Upper and J:iiddlo D-:.:voninn for-rii-lli1kl1.ovm in pos t-DcvoaiaD strata 
(Jones, 1957). 

P.oss 11 DoHns Fai'mc. cion: This is the onl~ foi"'!tl.:~ ti..on 
\Vi th rcco :cdccf"(foioin{fo·-exp-osure-s (Guppy ut al 1957). It W2.S 

~prob<:.bly deposited e.t the S[l.i'!10 ·cimc as the Oscnr Formc:.tion and 
Mt. Picrru Group. 
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M.t.~ .. ~ F~.~.~~-J}.EE.l:tP.: 'fh(;! Ht. Pierpe Group consists 
of the following two form?.. tioi1S: 

1. Y.~r.B.?11 .. f.LiJJ\3_._lop!r.!c:..tio_n;_ The l i thologicc?,l s imila ri ty 
of the red and Gree~ argillaceous siltstones from the bore to 
~he red and greenish grey calc~reous siltstones of this upper 
formation of the ~_;h:. Pierre G1•oup is ~-i:;rikL1g. f::.. visit to the 
type sec tioi1 nea.r Needle-Eye no cks nec:.r Mt. Pierre coi."lfii.'nted 
this. S imilc:r red c.:ad greei1 beds a.l'e l'ecol'ded from tlle Brooking 
s.nd Co:c)ley fo:el112t.ions, vrhere they interfinger wi-Gh limes tone and 
ce.lcareni te, of 'l"'l'hich the;y- are probably the off-reef equi valei.1ts. 

Teichert (1949) determined the Upper Devonian ege 
of this unit from its abundant goniatites, including Cheiloceras 
2nd f3Y.9.£ad_9c~.±:a~; and Hill (1954) confirmed the preseri'Ce~riere~ 
of S t2ges I, II, ai1d III of the Uppel" Devoni<:~n. Ho goniz. ti tcs 
have been found in the coros 9 but mc..crofossils, mici·ofossils ond 
plr:.n ts indic8.'Ge an Uppel' Devo.i1i2n a. r~e. 

Ostracods in cores 23 to 36 are Devonian (Jones, 1957). 

A bpaclliopod cf'. Barroisella \'.ras found in core 23 
(2129 feet - 21~9 feet). A.-ffS1i"-:$fc:-:re r;as recovei•ed at 2590 
feet (Dr. i~p:... Opik~ 3. :ii.-1. R. , pers on~tl coiT1.-:1lli1ica. tion) c.nd the 
plc.'.n t ge:;,1us L~J?.i9..P.ill-..9_e.wn (from 2498 feet) is an Uppe:r· Devonian 
to loY/eP Carbonife:;:·ous form (J. Gilbe:.'t-Tomlinson, p.;;rsonal 
corrnnuni c~' . t.ion). 

The discordance of dips betwecil cores 27 and 28 and 
between cores 32 and 33 does :not u ppear to h~. ve major signific­
ance. Limestone beds occur betveen cores 28 and 32 and a very 
slight ch<:mgc in the ~; il ts toile cu·~ ~incs was obs crvcd 2.t 2925 feet. 
Core 39 is slickei1siclcd and jointed, c:md i'ii10 imbrie<:. -~ion is seen, 
2nd a fault a~pears to transect the core at 3503 feet. 

The strata from 1~05 feet to 3503 feet ore Devonian, 
probably Up~cr Devo~i~n, ~~d ar2 tho lithologic8l equivalent 
of' the Virgin Hills form2tioi.1. 

2. Q.9 .. E..O .. F.~.r.ITI.'lti<?Q: f,_ftei~ 3510 feet ·~he cuttL1gs ccmtc.in 
a light brorm very-fine-gl'ained sligh·~ly micaceous saildstone 
'.Vhich gradually increases fpom 5.1& to 60%. Beco.use of the high 
caving content of the sar11ples, the true percentage must be much 
higher. This tends to confii•m o. fol~ma tion chsnge e.t 3503 feet, 
allowing for the time las of sar.1ple to surfa.ce • 

.Q.Y-r:~Q§~~r. . sp .. from core L:.3 (3890 feet - 3900 feet) 
is .-~'l robably Uppe1~ Devo:1ian ( G.A. Thomas pers. comm. ) • Plz.n t 
remains in cores 4l~ and 45 are too pooriy preserved fo 1' iden tif­
ica tion. The formation becomes shaly afte 1' 3G50 fee t 9 2nd a 
ver;./ shelly limes tone was :qenetra ted be crtec<1 3925 ;:.~nd 3945 feet. . . 

The strata from 3503 to 4000 feet are tent2tively 
col.,rela ted v:i th the Gogo P.oi'Ill"'- tion of the M·c. IJieri.'C Group. 

Drilling of Bo1'e ?>.N.R. 2, Laurel Do·;ms, shm'led 
thn t ·~he offshore eaui val en ts of the Upper Devonic.m biohermal 
and biostromal reefi &re probably red ~~d green siltstones. 
Detailed surface m2pping in the Brooking Gc:.p 2rea rrl1ere reefs 
and silts tones interfinger should confil.1n this. The lagooaal 
side of fossil reefs frequently contains evaporites, oolit~s~ 
and red and gree~1 shales (Gc-.rct1er, 1931). Tr.::~ccs of anhydri tc 
are found in the red and green shaly silts to~1c of ·c;he Virgin 
Hills Formation. 
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As the Oscar Form<:-.tion is a fringing reef f'.nd 
its offshore equivalent is a l 2goonal f~cies, it is probable 
tha·~ a be.rrier reef existed west of the :9rese~1t Oscc:-.r Formation 
outcrop. If the 11 Fenton Fault:; is :1o·1:. o. majOl" fault, the geo­
phys ica1 high south of this fer. ture may be Devonio.n reef 
s irni12:i." to that Which is oetro1iferoun L1 "(.he . :e s ter~'1 canG.C:.ian 
Sedimen ·w.ry B£~. sin (1954).·· 
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APPEHDIX I -..-------·----·.--... 
WATERBORE AT LAUREL Dmnrs --·•-·.ao..a.- ., .• r,-.._....__ .. ...__ ___ ._ ..• ·•- ........... ..-- ~-~ 

Total De·pth 140 ft. 

Water Level 115 ft. 6 inches. 

Pump Depth 128 ft. 

Capacity of Pump at 22/l0/55 240 gal./hour. 

Tested capacity of bore 400 gal~/hour. 

Strata : 0-100 1 Sandstone 

100-123' Varicoloured shales and grey green 
limestone 

123-127 1 Yellow hard S2!1dstone 

135 1 Blue shale. 

Another bore 40 feet away was drilled to 500 ft. thl'ough 

sand and shale with blue shale at 500 ft. No supply of water. 
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s. Gunsrm, Geophysico.l Section, 
B. ~ ... ~.;-?. • 

:u. Brmm, Geo:ohysic.?.l Sectioi1, B.M.E<. 

I. Camp~)ell, v. :Pudovsl~is, .G. Kenpin, 
.:... •• '.-i. L indl1c r'. 

D. ', '! oodwapcl~ W .A. P. :;:;. T. 

P.. Alle11, Jr. , II 

A. D. Da.le, Bl"'O '-'IYl Drilling Co. for V/AP~rr 
'I'. p. I go, ;r :1 11 11 il 

T. Peebles, Loftland ros. II II 

o. Dilkinson, N. Johanson, 0. Danber, 
H. Huffmunn, H. Obleis, J. Lambert. 
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Preliminary detePminc:-Gions of Fossils from Bore D.M.R. 2p 

Laurel DovVJ.1S 

by 

G.A. 'rhomas 

140 150 1 crinoid stems, cPinoid plates 2i1d bryozoal 
fragments. 

158' 

170 180' 

220 230' 

252 253 1 

254 1 811 

351'4"-351'6 11 

352 1 

354 1 -354'511 

357 1 

360' 

1250 1 1255 1 

17 3 5 I - 17 40 I· 

1775 1 
- 1785' 

Pro due tid shell fr8.gmcm ts, spines and cal"'dinal 
r1rocess; this species is probably the s2.me as 
one collected from outcrops of the Laurel 
Formc.·cion at 2.pproxima tely one qw:u~ter of ·l.he 
section from the top, I ·c cotl1d l"ange highe P 
ii1 the section <.c'.nd apycPrs to be definitely of 
Lov1e1.~ Ca rboi1ife rous ·cype. (Gc.mple h2.s been 
derived- 8,D.H.) 

Sn1nll conchas traco.n of es thcriid type, 

Nautiloid frP~nent, 

Snall rhynchonell id s •J. cf. Camarotoechia, 
same species as in ou-~ccroplJin'G-L'Eiili;;eT Beds-. 
Ostracods (determined by Miss Crespin) cf. 
cam2.rotocchia s-n., same foPms as in 220-230 1 

c:f~·~ccinuiarl:q s:o. 
Le ioPt8-1~ifcfc:.·e su, nov. (fide J. M. DickeilS) 
f?.'i9El1~o~p§:i~~cf. ms:e_l~P11~ (S\'mllow) - (fide j-,r.I.D,) 
intennediate brachiopod species, 
sma 11 appa pen tly chi tino-phospilz, tic shell, 
possibly <1 nerr ncotrematn br2chiopod~ 
small bone or tooth fragments, probabl:)' perts 
of' sharks' teeth and black in colour -not coal 
as sugc;es ted. 

cf, 9..~I~~~.:u2.~~~..S..l:lia. sp. , small 0nd 1 il;::e fo 1111s c.bove 

cf. Camarotoechio. s·o, 
bryozC:iEi:'il'rra~·G~n~ts --
cidaroid pl3tes Rnd spines 
s,·!1a 11 conchas tro. c[m 

;I II 

cf, gg.p~l_r_o.tg_e.~.h_ia, soincwh2t L.:cger than forms 
higher in bore but lilcc those from Laurel 
Beds outcrop. 

:r 

cf. ~c:qn.~X.?.t~S?~s!;*L sp., B:Qparcntly tho sal-,1<::: as 
forms at 220 ·etc, 

small ostracods. 
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Most of the abov0 fossils r..re not vei"Y diagnostic; 
but some are strongly indice.tive of Lower Carboniferous age, 
e.g. some of those 2t 140 1 to 150 1 , 252 1 - 357'. There is 
nothing lower in t he bor-e to indico.te t.h2.t rocks older tm n 
Lm'leP Car-boniferous have been reached. The l'hynchonell2.ceans 
appear to be the. sane species ss the form occurring higher. 
However rather similar forms occur in the ]?airfield Beds. r:i'he 
interpretation that the fos s ils 2 t lL~' to 150' are derived 
from boulders of C2rbonifer ous rock, incorporated in the Grant 
Formation, seems to be consistent with the na ture of the fos s ils . 
The productid species waG not observed at ·~he top of the out­
cropping sequence of the Laurel Beds. 

3508' 

3890' 

Fine grained, fria~le, light pink-grey f e lspathic 
and calcareous s~:mds tone with few thin chlori tic 
bands; small mica flakes plentiful alo:;.1r; bedding 
planes. Principal miner8ls are quartz 65%, c~ lcite 
15%, felsp.:.rs 10%. Grai.:.1 size of quartz and felspar 
is 0.1 rnm. Pcls p<:'.rs consist of Ol'thoclGJ.se, micl·o­
cline c.l1d olig iocl2.se. G:cai.ns of c2 lci.t e t.vv ice size 
of other· grains. Qu.o.rtz [~ r2. ins irregul2. r in ou tl in e. 
Accessory miner2l s sre muscovite, chlorite, biotite, 
hematite and rate tourma line ( .. f.B. Dallwitz, pers. 
comm.). 

Qxr.~~~~l£~£ sp. The s pecies is inde terminable. 
This form is indica tive o f Upper DevoniGJ.n Age. 
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L1;-ht gr~y Yt·;·y .,,._Jcor<oua cosno 6l1T"T<'~"l ••-d ve,-y fin~ !!I"abed SA."<Ul'I'C·Iill 
•lth oc .. tt<red v~ry cnsrae rc•Wllie<' ~UAI<TZ p•,ir.s. T!1ln betlo of rnet.\twn 
greir.ecl BAI·'-•f'TC:,B ~~d oc-11t1C LIILEST!ON~. 

Ccore 9, ''-'~' 9'-"'• Rec-over;· 1,·'-<l" (100%) Ne,"f•LVe f]Mte teoo. 

11;-ht Rl'ey V•·ry rine ~UIM<I CAI,.CAkBI\LTI .-ith th:J> SILT be<la. 
Interbedded ;--r~er CLAY~TONI, oU1;· CLAYSTO~"l!, and wey Sl1TS':'O/~ wltn 

ohell fr""-"'"•"'"· .c 
Light lll"e;-=e•n 3IL1"S'!'(j~8. Dip 8 
Grey v~ry ~eJe•rec·~~ GJLTSTC•FK, concorH<I b<<l~tn;: •Hh codulee or vor; 

flee "' ~tr,c~ I'AL(:AflR::IH ,.,-,u CALCIC~T!U. Sheil fro '>ned B. 
v~ry fu-e g~•lr,ed very co1cor~cuo wLlt1sh SAI."NITOI>"l!. e.G. ?,50 

91? 919 Very celcorec-u• very flo< i'l'Otl'<~ 5ANDS'M~"E with .~.,~h "1"1 t•e.,do 0f 
grey SILTS'l'QN!! ar.d ooatterod cc-ar~e <;UARTZ go·oi~B. 

957 Intertertded ll~ht .,rey-tro.-n 1l~I<3TONE, ohelly ,-.~col\ tic porto sed 
llght grey very fire ~ra1neC: oery col~orec·••• Slt.~':l31"0U ~ttl. t' 1~ H~a 
~f !'re~r. B:tty CI.AYSTO~.!:. 

'JB5 Or~y ver; cs;""rec-uo c~!lrFe SJLT~TO).;; wH.h scc.ttere.-J roue~~~ cnaroe ~UAR~Z 
''""''" ~·rl Ce.-<o .-:r ;-re;·.hc-w•· ~"-li!tc C!~'EC""''~ ""'' CAI.Ci'!"l!: ""'""· 

1000 ~,.,,. ~H~ C8loare.:-c.o S!LT3'l"•>N"E l-ith ~co:C•-re~ Ql-'A!n"Z ,..,.o,rc. 

~· 1000' - 1010'. R~conry 7'-3" (7.-.5%) lle.:at1ve rlor.te t~o·-· 

1000 tO-J6 lfhitlsh coarse silty CAT.CrLUTrn. nn<1ul<r, •iU sr:.T tanc!a. S.G, -'·5' 
tnc6 tOO/ ~reen CLAYGTO~'E sllckcrt.l-je~, •ith c6lc~re~uo Sl11"~TOH be<ls.O<Jod ill' ~~c. 

1007 !010 Li~ht ;Lrcy cry•t•llir.-• LIW&a~OIIE "ith oioell tra,_,~,.lS ~nd a fe• calrsrecua 
SILTOTC"~ t•.·da. 

1010 1075 InterbeUole•' coarse, ~re;·, very co;~areu~s SILTSTONE, 11~ht t-roorn allty 
aMeJ.ly LJ~ESTCNE !trd thin ~edo cr ereen 8JLTS'l"Ql:E ami r>><-td.um an1 coa.ue 
;,>rained s~~"Jf-TfS~ .-tth calnoreceo ~"'tru. 

1075 tJ')O Light tr<.wn at:t;, oolitic LIWE~'l'Dh"l! with bo•'• c·!' )1,-ht "-"~"' v~ry cal~ure%6 
S!L 1"S'I"lt.~ K.d thin layers of ,..,.ee" <:'1./lYST-:l<:E 

£:.:..!::.....2, <v•J'- 11JU' F•c~vo.r>· "'- 6" (oO,l;) N~,_etlv~ fl=o t~••· 

'~rey ver>· $1lt;· 1111E><TO~E '01\1'. "cetl@"'" moe tum ad cc&r'~ I!UARTZ >;cai,·,~ ~r.~ 
bdo , r ~rey c~~cHe<.-uB SILTJ:f-l~"E and th1r lay•r• cf ouot.crUC!etOl ,:reen 
GLA'"STONl. Cip "-""r tuoe, 11 , >:;.0. ;.67 

t10ll 1:-oo !r.t.,rtedded .,.,.e;- v•rj' co;coeec-u~ v• <'Y fitte ;oral ned sA.,TST·c:'l. ·•1"- ~cattered 
coo~oe QUABTZ ,-ro1co ord 11,-~t hcow" ca.-c'y 11M~STQNE ·.-.-lth o0lite~ ••·d 
l-is•.llteo orO '.!.11 la_·,ra of ll,;t.t _,.eer. ~AYSl\:J~E. 

c~r~ t:-·, ::•OO'- t;'10'. Reccvery 10'-0" (IOO:l) NecoiJV< r·,ao.-t·- l•oat. 

1 :<00 1?10 Int~r"e~ded vMy rtc.@ ~calneJ w.olttsh very calcarec.ua SA."WTI'~1!:, very 
~olcarec"o grey S~LTS'TQh'E and ~t.ltiah no:!ulur silty CALCAR~ITE. Btell 
fr8>'Jce.-.to. Dlf 9 • 

1?!0 !:'''' 11,-ht >!'"ey very calc·>r~o~o SlLTSTO~E .-lth l-e:lo o~ 1<:.1\iB~o VRPY fin" I!"'Oir~•l 
CA!.CARE.NITH. THe t•-- e ot ;.-r~y Sl1TSTon an-:l layers o-r medi= ,r,ol ccaroe 
or•tn~.! SAI<:IS'!'(jn; with c~lcore.:co """trix. 

1>55 1500 Light grey-br~wn fine !,Ta1r.«l recrystalllaed CALCARDITE With •••:• cr trc-. 
oolitic LlUS'roN~. grey vol'y !lee g•·a:lr .• ,; c•lcerouo OA.~--:>B'roM ar~ <reer. 
sil':· "L~v~·,,-.n 
~- 15<-'v"- 13W'. ~e~nery ,,_ 6" (5?:() lle,cUlve r~"re lil1:l 

fluorescec.ce UBte. 

1300 -.t,lttoh f1'"" pained CALCAREI<!"[K •>"<· •~att~red QUARTZ p;ralna •nd tando cr 
c•:NreGUO Sl!.TSTONK. Dip 6. S.G. ?.6; 

13!0 1380 

1300 1400 

Oroy-br0•n or.d ~re~dsh v~ry fine E"rOin"<l Hry calcareous SA/IDSN~~ ~~.J 
ll~ht Howe fine ,·rained CAl-CARl<Nl'r~. 'rhtn beds of oolitic 1!11>:<-TO~E acd 
oc<ttero:' <OlAPTZ gruno. 

1!,;ht browr, <BIA.)' LlW~TIJU, -..!'LHlsl> fiM grained CA:.CAA&i!T! an<! acH gray 
SJLT\m'll~. Beat tuM QCA.~TZ ~·alna. 

~ 1400'- 1410. Recovery 7'- 6" (7<,;11;) Nei'"BI1ve name and 
fluoroa~•r.c~ •~••~-

1400 !410 l'ine >rh!tl~h CALCARE!llT~ rl~h scett~red Qli,~7Z pains nc.d tt.in C-e·1S or 
green Sl1.1"HO~"E. Dif 7 • 

14!0 14)0 fh"·l!"rBi>:ed -.-r.!:c CALCAR!:!'ITE Wlth beds vf ll,~C.t t>r•·•n oul1tl< 1li!EBT<;N>:, 
rt~e ~r•ln<d very caloereous ~A.~L.GTO~>;, ..r•> SlLT~TO~'E, ana coor~e row-.a~,[ 
QUARTZ ;·ralro ln ool.oueous ""'trl~. 

Lli'ht lore.-,. "itce ~rein~d dolornHie QCARTZ SAr');lro~_,; •itt. beda cf ,-r~y 
SlLT5TC'IIE end ll,:i"-t bro..,-. eboll.y 1lJIF.:;TOI<E. 

145> 1475 1oet clJ·culetion. llo ~OJc.pl"E· 

147~ 1490 Pine o~<l nry rt.r.< ,.-rUn•~ dolO!Llitlc l'o"H ,-re;,·-hro•c out,nstUJ'e QOAR"l"Z 
BMmSTI>n wcth sco!te,.,J very cc~ru Q'-'A'·TZ £rBlna Hnd c8lclt.e cryotols. 

1490 1~00 I..ost ei.-cul~lion. ~o ~ac,~l~a. 

1 500 
1505 

1505 
1510 

core 1~, 1500' - t'o<U Hecover;· 6'-6" (60-'J Ne,;attve t·:arr.e OJ.-1 
rlucreoeercce teots. 

Orey an:l tro>m rlr.e oreinoL SA/-.='!'(j~!; ><Hi. ruo~ITE ar,d pyrites. 
Darl< an•l JJ;,-ht f!J'~I barded flnc KC~lc«! <;i;UARTZ 31t.'TI3T0h"E •''-h mlc• fl·-~es 

~~ f~5~teE. Slifhtly colcareoua. ~~~~t~~r~~-~;t~~!~~~;,;:tt";~.;~;~~~e 

1510 15-4~ Orey-hrown ti•-~ ~ralnM ~•Jcareu~a SAU~STO~E ..-it/>. t•~• ot" modiur& ,:ra)<.eJ 
foir scrt••J Ql"A).TZ EAI'l-61'1\~-:l. Cote''~ crystalo. 

1545 1571 Loat eJre~letcw~. 110 sompl~e. 

l571 1600 l'ine tc me<llom f!J'ailled dolo.rtitlc Q~/..lln ~A/.r.aron •Hh t-~--lo cf T•en CLAYS'I'CW". 

Cor& 16, t!'.:-0 1 - 1610' P~cc-•cry t'- J"(I,.~JI) ~e•att•e r;,.,~ "I• 
rlu• o·<ec••·c• test, 

t6-J.J <(,10 v~·• rlr,• ,·rei"'-'' dark ~r~.· ,_~,~· !Y'"cttl7r., •·1-tly rr~ctucc•t OJ; tc> 

I;, 

1/h 1/ 

'·"tO 

.. , ,. 
,,,~ .·x:-~7<"~ 

~- '- J' \" --' ,_ -· ,., 
··~l· c 

" 
C: A..<" ~A--~-"-;" • ~. ~ ·.-' 

,,.. ,.,_,. 
r: ., t"h[· 

_, ~:-

'"'" ,,,. -u • .-.~e "" ;c·: · 
'!. "itL ~,-A.<~ .-;p_; 

le•·:.- o.-- rde Ql'i.'-0" ~ 

l'i •- c V"r' 
'"'"'' t'i 

£c~ ;,• 

.-·jlt :FJT''''"' .. ::c.ecl 

i ". !C 

:'] 

LH.103T.·:.-~. l1 Lt 
t :,.c~ ~';J..:.;:, ·" "J·e.\ ~<.1cur.-·co ~CAR'":Z ~A':W·N. 

',., Cc ,,., :J;.- <';, •l. 'I 

uJ ;;•_·:.-:T.- ··~ ·.- u· .,,o t ~--·troc• , • L ,.,, 

"""' I·.A:.t ~'- s: ',., • •· 
·;.:· f·W!:E. 

<>r~v ..,.,. r e· JlU:.Tl" 
( ;HV j t 0 ), 

~ ~·-1 - ,'{hJJ,O:_. :·· 

'·" I•t«••e-toh·.-1 ••·e .. !o< P < r--·1 is·. 
"\J l-'' ' . 

~·' 9'- 1"5'>' R c.v~· 6'.,0' ·~·d). 
"'"'' ccc· c·< t~'''" 

:·i 

Ll ';'": • •: 

3 .... 

I ';'• v'-3 L ~•·• t•r·. ,.,, f"i 

C)i,l' 1l ;·cr:. 6" (6. ::;;; •;, "' 

,_.,,.,, c 

~- ·~~·- "'•J' R-~,'~"-' 2'- c•~ (<J.•JI) ~.· 
.-·-;. '""'s· 

'" ' ,.-- . 

JJ,I J.3 [-c,r]_,.! 

~;p I 
-l))-;;1 ,,._ 40 

~~3 !.•9 !tlcJ--,c.,,e., r "'"' '"" '-I'L ,·re·.--
;·roJ,-.,, .-:A'I _;T, .'f:. 

~. ",l·' l!·.-o~·vo:ri 6'- 5"(6 ,•,;) No.·otlv~ n .. c.c a•d 
"q r"cee L·.o 

Bl"c< OOC ;•cc·•c·c r,,:rl; "·eE l-•c"'"'· a-, .. , .-•l' ·-e~-1!-1ioc·. I> 
c·o "A_•-c:;~,;>-E, Foo"l_,., J'l· ·~,.. 1'1• . 

lr · •·r' '"i '•"l .-ro; 
SAl~ STU?C~. 

'1)9 :-01 rr_t~~·•••"''' 

"' l 

1 re .;L·r~ 'r•.'k .-1 ,.,.., fi• • 

u-. t • 'o :t 

-~--II' kecc;·<ry 1'-J"( ,',.,-i) ~e. >live ''ia;.1£ "'<! 
'-'-.01 ~-

•.• lt_ 

.·iJ/ ''-"' '"'J•d J'd-l·rc•w·. 3;:.7ST"~--·;g .·re .'IL~CTl ~0:. ard v r: !'i"" • rn~· e•J 
.-.:o~ciar .. OA'".tT.Y.'£ Dt1 (, pc•,r, 

~;.-·-) 

IrH<c,<"tl'' ,re_- ·.·r~~" ec:·l re•l•Lre7.-• .;!~TSTc•t-~ wltr. ho .-·f V• r" n .. ~ 
~,-,_,,._~:J 'OA.'.":STD:-"~. 

Cere .·•, '-~4' :-3.!4'. Rec,·v..-r; 1'-';'(/~ .. -,1;;- ~;, 
rluc-.·~.-.cerce t~o:o 

1 kot o'<'<y-•-r''e" v • 
reel. w.d re :-1 

•·itt.- enl<l'-"· 

J'lf;~ .• ,_,,._.; 

~-~L~'r ,~. s 
!tty CA! ~T~· ~ w; 

lei_,, o' ·<i· 

flo·,, "' · 

lr•le'"" re~­
fr' oturec ''";~,J 

?3.)4 ?3~1 ureo·-·-,.,er. 0J~TSTcof-E ~titt, h~· "f 
;ro:,_...,, ~A_··rc;ro-E. 

C-O>·~ :·G J·1'- :4J1", Rcc-.'V~l'/ j'-11'(3 !) t;o-~tive rJH."C 

Luocec;ce· c• c~a•.s. 

~! :T-.t v·ct"enl froc-

" 

J, '· ·l>l 

'·"· ·4 

s.G. 

'3-}1 :.01 C.rey 3!l.~~TO•:E •·nr .·roe;·_tn•; t•r, Sllc·:~ o:-•.,c 
turoo. C•·Gr::~ ~'""" '-O•l l.Ms u ;·•r.' ftr' :iA,',-c;'l'\_.n. r>te ,:-c r :- s.:; .• ~o 

,401 ·'~90 :lrey-.Teen S]i,'l"lT''E Wl\t_ l•,l£ 
J'rd •. ~,· ''A."''<CT(~E. 

'-'490 
; 1,06 

.'4'" 

~. --~ •O'- /C, -, Reocv~r,· ;• ---·"(6_-j, -•X) ~,_,-at1ve fla·ce ,.,_d 
fl'.!CJ'%C~ ''C,'O. 

R~<l-t'c'''- ~ILTT·C""· c•la,ey ''~~· Di~· 10~. 
lf,Jtloi f1<e .-r,ic:•.·! ''"'"'"·le~--'~·1 CA'C!:..lTC•U w,tr, ,[~,, r=o;..-~.N~ o" . 
Gre;·-,·r--o..- C!LTCT<·!<B V<lth tJ lc r~~-i.rc" lu•·d;; "I -j > o•J o!' v--,-; rice 

,.,.., .. ,,, ~W"-0~(.~~-

~. '•>.0'- -·5--•0'. ~<oc..-ver;· "'· .i" (0-.IJI;• Ne.->tt.ve ;·;=.e ar·d 
n~0reOC0.;0° testa. 

l>'teh·e+'e•l cr0so-lo,mlne\e.-! very fine .~·o.Lr• • Ji Lt ; re;. A_•'<J'!'(jJ<~ o •d 
,·re, ""'-".:,-· s::.r.:;T·.1·--~. 

S.-;. 

--'5'-0 

;-5,': 

/5~9 

~~·1-Cro-.- ':11'1"S':'L·~E, l'c••~_lHerou:'. q~,~ .--ree.: .-.~"!' or•d .leon,. ~truet·"r~e, 
8r.d crc.eo-l•e•l1lr.o:. SLJ.·:ti, c"'""1·.oc.o. Ad.,.--rite? cr;,--a~<•\s. o1, ''· s.~. 

Li,:H J<T~Y >-reec very fll<-' ,-ra;rc~ SA.'rJS'M•-g •itt.- ~our, c•·rtarle-1 >o•ldl>l· 

<~90 :.-;oo Ir.tert..-dde.-J a._~.-! mutcJeJ c-re.-.Tee~ ed red-Crc•;, SIL'L'~TOK!l. olo::ey &r.d 

<niCOC'~C'".lO, ~tth te.l.: lH;-ee& o•· v"ri -r"c ,:ralc--C li•!.t jJJ'eJ "-'' i'l'eec, 
31cC·STC: ~. 

ncu•- '?~6'. R""'"~"" /;J~ (;,.~;&:)~e,otlve n ... ~~ ao:\ 
fhur~o~e· ·e t~~·-"· 

noo ?i03 Red-t-row~ CU.T3Tn::, 'lleY.ens;'-·'· ~esBlve. P ,.,.,hl,· oh~~l rco-me,.-to. 
//03 ~·;u6 1tol't ;,-reec •ltl r~B-torcw·_. mcttlh:, V•'!'Y L"1nc ~ra1ceO •:llt.y 3~''!S~:IE. 

'l't.-n .:ulr•to d!~- 70. B&1•dr .• · f'·O<.'r. Dip}", 

c.J .•. 4S 

-, /U6 /7~ 

'77'> ~FJ~ 

r~t~~••"'"-~ ""''·"'rue" "'-" r~·•-L·rc•.: ~JUSTIJU -.-!tr, Cie te o d ver~ r1re 
,.r~i .. ed CA'TST:,I-E, •iti, ,,ec:iu.~ fir<\ CQHrae rcuruled ~l"l<n ,ro.cs at c/6~'- 71~ •. 

;teo•·e·!•i--J re·J-trc~tc ac.-l •rey-br,-•, SILTS~1-K wlt~ r,. cr,t._ c~.:e or ver~ 
fir.e >T•J;·<; SA"-;lc·TaH. Troc~• 't ,._re,· ollt;; LI E<;TO":E. S\Hot.o~oc r.ore 
cS.I·o•r<·cu~. 

Cere jO, o-go;• - ,-~lU'. ~ecG,·ory 5'- 9~ (57-'>iC) ~eootlve (lame ouod 
tluoreeceJ.ce teots, 

:05CO ,-8J9 Gr~y ~ilty LIWE3TC,~"E shell/. Thit' •1H t-e~o a'd !'ai<:t CP08S-li!Jr.lr..otlon 
6" li"'Mto•-.e b"eecl8 ot ''&"e. S.G, ,-,5.· 

;~09 .-810 O""Y·Jo'""'" l-rlttl~- poorly he•:'!'"'' cl•Iel' 5LLT5roNK. Dlp !0'. 

~610 .-865 Ir.'.~,·>•O·!~~ H~y-,cr•~n and r•d-bro•' SILTSTONE .-tth YHY rir.-e ;.;rained 
gA..~DS'!'(j,:E t0<.-:10. 

0'86~ '810 Jntert-e•,de<l ,...,y-~reen a.-•1 r~d-tro-.-n Sl1TSI'<IH w1th v~r>· ftre ;;ralr.•.d 
SA!:re'!'(j>::!f: B.nd .-r~y LI:.'ESOl•~r; hr.ds. 

c'896 
~W;.' 
-~9~ 
'900 

Cere '1, ?-'!9~' - >i\96'. ~~e0ver; c·" 7"(~j,.)JI) ~~~.-attve Cl&.-.e &cd 
rluwl'e»ce·c~ tealo. 

C0re p, ~~~b'- .-'90.'', Pec0very ~·- 6" (4 •• 5~) N~ ot!n ~'"''·" ..,-,d 
flucreBce,ce '""'•· 

Soft 0•rey o-·r~<'! SJ1'r~7 .. :l, at.a'lered. 
Lli!E.'lTC~E 'R..:CCJA. 
Sc-ft g-re)·-.-reer O!LTS'I':•t:E, sr.atterel. 
drey v<ry silty 1lML.'lT'O!tO ~.G. 

:-90' 5(•(0 lnterle:!.-\ed ,.•d-tr••wr., ;.•re~', '" J o'C<> ~:L':''''ro~-g ot tc, l-e·\5 oi' ,-rej LJYI!S'I")\1!. 

ccr~ ll, j" - JOIJ' F~oJv~ry o•- :• 

,ooo 
3001 

~. J~IC'- _lOIJ'. Peecvery tJ'- 6" lr.o~~deo m-c-H 8f Cere}}. 
To<_,J r·ccv<cy f.- •. ';l ~e.-,t~ve fiw_,_ ,_.-_j Lucres~e·ce :-~ts. 

Red-tro~~ ~1';-U_y mi.,o-e<."OO SLTSTC-"E w1· r•,e• m'tt,: Dio /'. 

301! \OIJ 

Gr~y. celcoreco.;e. ,.P:l C~dd·d Jll.~STC:·I'E ._._.,, t~!c '-<~'""of v,;., ~c,-_e 
,-roined SAAUJ7(·N:-;. Pl"rt reuino 5c•l ostrucG~"-

1i~t.~ brow.-l~h >:roy very fie.~ M: io· Ll':EJTO''E, 
S.J. ~.57 

3013 3'00 lr.teote~~ed Pe•'-ln•n. p-reer, "'-~ n~y-tn.-,_ ~:U:>TC~E .,., thlr. 
Ll~~J-T.-o,.E bed£. -

Core'", 3f~·,'- 311J', Recc;·,~ry 1'4" (1J._j)b) ~e--a.tlve rl"-'" ..,-_d 
flu<-rpc·ceue t~$t:-, 

~10ll 3h;5 Re~·tr,•T SlLTSTC·IE_~itr ,re~c m<".1tl!.co:. rly Lor. 
}1~~ 3''~ LJo,;:-.~ green ~<>fl 3lLT3'1'\·~-E. core ar.attere•i. 
J110 3lW 

3160 31f.4 

31t4 }lf6 
3166 }1)0 

he;):::~~~c ~~·:,~~~~;-~~~~:~~~~:':'C·r·E oltC ver:; f!r·e ,-c·o!r.<d .'iA.'XThl'E 

C0re j6, Yk"- }1/J, ~ee-overl" <;"6" (05-0J:i Np,·~tlv• n"'~-" ".--.d 
flu<re~c@:--cc teat". 

Pc-c·rly tcdOrd or• en S!~r.-oTO~"E •tn o•J·c·a~c ~r v••l· !'l.ce ,.-roir.eG SA.~-::~TQ!:~. 
Div w~ 

Red-trc...,_ 3:1 '~'STO"E, troce ere~n mQ"- t 1 ir,. 
Cont~rted 1,;;er\'-o::J1~--l re,,·lPCO'o ard i're·, S~l.1"ST0h"E, 

3 1 70 3/"·5 RM-hrc-or. e:-:l ~reo·-,r•e" EIL'•"JTI-'~E •ith v<r:: rtn~ .-relnoc' SA':<'1:c-:.~ ~ur. 
SllgL!b· colcarecuo. 

Ccr• j'. ~-·o;· - 3-~5' Reccv~r:c ~·- [~ (60l} "•·:•tlve ~Jw--.: ~- ~ 
f\ucre~oe.-·Le to"ts. 

3-·'55 3,~, RH-Ct"O>-, Jli.7C" •;l:. Dip 10'0, 
\~';6 3--'60 Grey-;oree._ SJ:T~Tf.'~~. fojely ~1; to, 'e1. 31•d.e;. _o·orts ~cl ;~llets aH 

tHe. t-ed£' ,. ">" l'in~ rT,ioc.J s;.:.-3TC·"E. 

3?6) 3344 R•1-l'r~.--, •Jn~ ,T~;-.roer_ SILT~;TC~"E w:t'. v r;· flee ,.-,re1o•;;l SM:ffi'!"('~E loc­
Slt;·hCl'-" c~lc<r"•'U~, 

Cc:·e '·'· 3l4'-'- )lO... hccve'; ~'-6"(9'•J:J N~••·t!ve [~a;c.e a 
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