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DEEQSITS OF THE FINGAL~C
HORTHERN MY S0UTH TALPRS

The deposits of heavy minerasls along the Fast Coast of
Australia sre being investigated primarily to determine their
content of monarite, The principal deposit in the Fingml-Cudgen
area occurs heneath the dunes adjacent to the heach, from Fingal
Point to the northermn end of the Camping and Racrea%ion Reserve
at Xingsclliffae, approximately 4 miles south of Fingal Point, The
Fwo smaller deposits occur over the southern mile or so of the
ares, parallel to the main deposit and up to 300 feet west of it,
The éepmsits econtain 63,600 tons of zircon-rutile-ilmenite-monagite
concentrates, of which an estimated 330 tons is monazite., The
average grade 1s 502 1lbs, of heavy minersl concentrate per cuble
vard of zand, The width of the deposits rasnges from 40 fert to
220 feet end averages 114 feet,

The average thickness of the deposits is 2,25 faeh, and the
thickness of overburden is 7.3 feet, ith the exceptlon of the
gouthernmost 500 feet, In the vieinity of the camping ground, the
deposlits are avallable Tor mining. In the northermn portion of the
main deposit, from Fingsl Point %o bore 1ine 60008 (6000 feet south
of Fingal Point) and in the southern portion {rom 1659758 %o
198908, the heaviest of the heavy minerals, viz., monagzite and
zircon, are present In subatantlally constan® proportions. In the
middle portion of the main deposit, between 60008 and 169755, tha
quantities of wponazite and gircon are notably raduced, Tn the
swalley deposits the provortions of monazite and zircon decrease
stepdily from south to north,

A._INTRODUCTION.

» hh% Ig*gitgigt;g%. The primary szim
of the "Beach Sands Investigation" is to determine the ressrves and

the distribution of monazite in the deposits of heavy mineral sands
along the ¥ast Coast of Australia, These deposits contain very
large reserves of gircon and rutile { Pisher 1949 (a) and (b))

for which they are belng exploited at various localitities, mainly
from North Stradbroke Island in Queensland to Ballina in New South
Wales, The monazite forms 11ttle more than 0,5 ner cent of the
mixed concentrates, tut can he recovered as a dby-product during
the separation of the other minerals. Yonapite, a vhosphate

of cerium, lsnthanum, pradseodymiuwm and other rare earths, with
thorium ailieate, is utilisedt commerelally as a source of cerium
and of thorium, In this investigstion, the thorium content

of the monazite 18 heing Aetermined on the basis of its radioactivity.

§&$§%§§ajigg. The Fingel-Cudgen Area comprises s beach and
assocliated dunes extending arproximately 4 miles frorw Cudgen Pnint

to Fingal Point, and the low lving coastal plain hetween the dunes
and the Tweed Rlver, Fingasl Point, a%t the northern end of the area,
is niles south of Point Danger, which is crossed by the Queensland-
New South Wales 8tate Boundary. $lans of the avea, and s locality
map, are included in Plate 1 st the end of this repert,

315“953§" The Pacific Highwey crosses the Twerd River st
about the middle of the western margin of the area and continues
southwardes along the eastern bank of the »iver, A mein rnad from
the Vighwey Pridge follows the eastemn hank of the river northwards
to Fingal Point, A second main rosd, Chinderah Road, runs easterly
from the Highway approximately 2% miles south of Fingal Point ,and
at the coast, meets Narine Parade, which runs southwards adjacent
tothe beack sz far ar Cudgen Poin%. The nearegt raillhead ig the
terminus of the Bristane-~Tweed Heade rallway et the Town of Tweed
Heeds, 4% miles north bty the Pacific Mighway from Chinderah Road,
The nrarest rallhead of the New South Tales raflways 1s at Murwillumbah
134 miles southwards along the Pacific Highway,

4 + At the time of the investigation, leases

or anplications for lesses were held as follows -~

W.L.1 A.J. Krowles, Frisbane, M.L, 2 4.J. Knowles, Brilsbane
P.McBe 3 AJJ, Frnowles, Prisbane, GuLu2. JeCooley, Tweed Heads,
M.L., 4 J.P, Hurp}v, Tweed Heads, .
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Special T.ease Applications:

H001480 J.P, mphy, "weed Heads.
KQ:IS@G JeFs Murphy, weed Heads,
No,157. J.P. ¥Murphy, Tweed Heads.
¥0.158. J.P. Murphy, Tweed Heads.

; tions of this Report. The several

; . report were compiled by those who were mosth
directly respousgible for the conduct of the respective nortions of
the work, 1In general, however, each member of the staff agsisted
in severgl phases ¢f the investigation, T.D, Dimmick, now an
officer of the Queensland Geologlesl] Surwvey, carried out the
preliminary field work in the area. JT.Ward, essisted hy L.R.Lee
was iresponsible foi Laboratory work, inclméing the separztion
and examination of minerals., Miss L,M, Rdhouse conducted
radiometric determinations of quantitics of monazite, ancd
investigations of the thoria content nf the menozite.
DeBe. CGardner supervised the work.

The beach znd the adjacent dune hell sweepns northwards from
Cudgen Point in a3 broad curve conesve tomards the ocean, and
terminates against the selld rock at Fingal Point, The crests of
the dunes rise to a height of more than 30 feet zhove meoan low water
in the northemn half of the area, but in the southern half the
erest heights are moatly balow 30 feck, Ta width of the dune belt
varies from 132 feet to HHN feet, and svernges 466 fect, Between bore
linas 15009 and 20008, adjacent to the lagoons shown on Plate 1,

Fig, 2, the width 1is, for the most part, less than 300 feet, Plate 1,
¥ig,? shows that lagoons appear west of the dunes betuween lines 15008
and 52508, snd hetween lines 60008 and 90008, The wmestern boundary
of the sandy area crosses the 105005 and 90008 bore lines at

2200W and 357W respectively, The occurrence of the lagoons and of
this boundary suggests that the Tweed River msy at one time have
flowed some distance east of its present course, and have eroded the
western portions of the dune area between bore lines 90008 and
15008, thus resulting in the observed narrowing of the dune strip
between thése lines, Confirmation of this suprosed erosion of the
dune by the river is obtalned from the profiles of Plates 2 and 2A.
Thus in the southeérn half of the area, a prominent dune ridge, which
may be termed the Westerly Dune Ridge, occurs some distance west of
the beach dunes, Thlis rlidge appears in the sectinngs cf the bore
lineg es shown in Talle A,

TAE&& 5. Egg ngggglglgung E;Qgg-
Bore Line Co-ordinase of Crest of Westerly
: idge,
10
1E
270W

9

OO0W
; giﬁw

The sections of Plate 24 show that the dune, which has an

elevation of 29 feet at the 105008 boreline terminates Letween
the 100005 and 90005 lines. Again examining the area betwsen this
westerly ridge and the beach, it can be seen on the section of line
169758 that a massive dune ridge, which may be called the Central
Dune Mass, occurs between the 705W and the 165W coordinates,and the
"Beach Dunes" occcur from 165W to 35E, The Centrasl Dune Mass con be
traced from the 198908 bore 1line northwards as in Tahle B,
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TABLE B The Central pune Mass,
444

Bore Lines, Cooiﬁinates‘hetween which the
e : < aAsSs gcclrs

T

0 8 ist. O

90008 3 019

The Central Dune Mass is very narrow on the 90005 line, and
does not occur on 75008 line. Presumably, the erosion which
removed the Westerly Dune Ridge between the 105005 and 90005 lines
partly removed the Central Dune Mass at the 90008 line and
terminated it at a point between the 90005 and 75008 lines.

The supposed former channel of the Tweed River can gimilerly
be traced in the northern portion of the area, where it follows
approximately the eastern boundary of the northern lagoon, The
sections of Plate 2 show that, from 1ines 75005 to 45008 inclusive,
only the Beach Dunes occur, ﬁune masses on lines 60005 and 45008,
which appear to be the Centrsl Dune Mass, are actually north-
westerly trending active dunes, formed in recent years. The
outline of this dune on 1ine 45005 can be seen in Plate 1. Fig, 2
The Central Dune Mass does appear on line 3000S from the edge of
the lagoon to 237W, and on line 15008 from 427W to 230W. In the
latter line, the Western Dune Ridge also appears, its crest being
at 640W, The erosion of the dunes outlined above indicates that
the eastern bank of the Tweed River in former times encroached
as far easterly as the foot of the Beach Dunes between bore lines
90008 and 30008, It is quite possible that the river formed an
outlet to the sca a few hundred feet south of the 60008 bore line.
There the crests of the dunes are at a lower elevation than those
t#aversed by the 60005 line. It will be noted too that on the
latter bore line the crests rise to about 21 feet, where as on
the 75008 and 45008 lines the crests rise to 38 and 36 fect
respectively.

A low lying sandy area which included the lagoons shown in
Plate 1, with smaller somewhat swampy patches, extends westwards
from the coastal dune telt to the Tweed River, The !wamp{apatches
become more extensive in the western portion of the area between
Chinderah Road and the lagoon a mile to the north, and in the
southem portion of the area, at the foot of the higher country
which rung approximately west-southwest from the village of
Kingsclitfe.

The sand which forms the seaward side of the foredune 18
fixed mainly by Spinifex, with blady grass in places, coastal couch,
goatsfoot convolvulus ana pigface, The tops of the %oredune,
subject to severe wind action, are covered in many places by
dense clumps of a native heath, The western or landward side of the
foredune supports a mixed dune scrub, including trees such as
Banksia, L1i1l1ipil1i, Cupania and Cupaniopsis, with vines, heath,
bracken, grasses and rush-like sedges,

The low lying country between the dune belt and the river
has mostly been cleared for cultivation and for grazing. Stunted
swamp sheoak surrounds the lagoons and 1s seen, with paper bark
tea tree, in the swamps at the southern edge of the area.

Sbhsﬁgfg§%§g§glo The coastal dunes and the low-lying sandy flat
between the dunes and the river are composed of recent unconsolidsted
quartz sand, Near the present beach, the dunes contain small
quantities of heavy minerals. The higher country 24 niles west of
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Pingal Point is made up of steeply dipping lower Palasogole
sediments, capped by Pliocene basalt, which occurs mainly above
the 150 foot sontour, A mass of Pliocene basalt outoropping
approximately a mile to %wo miles tc the seuth-aast, where 1t is
erosked by the Pacifie Highway, persists downwsarde helow river
level, A short distance west of Chinderah Bay, Pllcocene basalt
again caps lower Palacozoic sediments, mainly above the 150 foot
contour, The higher country at the southern end of the Fingal-
Cudgen area consists of Pliocene tasalt, whioh continues helow sea
level in the vieinity of Cudgen Point, and probably for about twe
miles In a Wiest-southwesterly direction from Cudgen Point,

2+ The Coastal Dunes, During prolonged periods of calm weather
the prevailing ocean winds blow sand from the beach linto a low dume
ridze or foredune at the top of the beach. At the time of the
investigation sea ig;gg%on during stormy weather had caused the top
of the beach to s 4 landwards, e,g. on bore line 30008 and
75008 to the foot of the high dune appearing on these lines at 93W,
and 115W respectively, This high dune spparently revresents a former
foredune bullt up when the top of the beach maintained a constant
position for a considerable period, '

The prominent dune described in section B "Topodgravhy", as
the Westerly Dune Ridge apparently marks the position of a former
beach which curved around from south of 18%758/640W through 139758/
1270W to 15008/640W and northwards to the basalt of Fingal Point,

The Central Dune Mass of seaction B "Topography" appears to be
made up of two or three old foredunes, which developed in suceession
in9quiet period of only slight changes in conditions of sea level
or of supply of sand. Undoubtedly the Central Dune Mass, prior to
the erosion which removed it between limes 90005 and BBG%E, swept
unbroken from Cudgen Headland to Fingal Point, The sections of the
bore lines on the southern part of the area show a steep sandy scarp
in the position given in Table C. :

1 End of Ares.

IABLE C. at_Southe
Bore Line | | Ceordinate of Bearp.
T 203908 LXI T .
198908 350w
191258 — 230w
185758 | D24N
169758 ' 195w

It 1s probable that, at a comparatively recent date, the béach
top advanced westerly to the position of this scarp. Fassibiy the
erosion which formed this scarp was contemporaneous with the erosioen
which removed the middle portions of the Western Dune Ridge and the
Central Dune Mass. Investigations of the mineral deposits of the
Pelu Beach Area, Queensland, and the Tweed-Fingel Area, Northern New
South Wales, gave evidence of erosion of dunes, similar to that
noted above in the Fingel-Cudgen Aress In the Palm Beach Area, towards
the southern end, an abrupt sendy scarp ocecurs, comparable with that
seen in the Fingal-Cudgen Area, In the Tweed-Fingal ATea a
truncated westerly dune ridge appears at the southern end, similar
to the Westerly Dune Ridge of the Fingal~Cudgen Area.

No westerly dune ridge appears at the north of the Tweed-Fingal
Aren, The latter area i1s a sandpit terminating at its northern
end at the mouth of the Tweed River, and probably the whole spit,
excepting the small portion of the western dune at the southern end,
wag inundated, It is possible that further investigations along
~the coast may permit correlation of the evidences of erosion in
some of the beaches,



' Page 8,
3, Deposits of Heavy Minerals.
dDuring stormy weather heavy

minerals may be deposited on the upper part of the beach, A
deposit appears as a "seam" which mey have an unbroken length of
several thousand feet, and a maximum width near the northem

end, of the order of 50 fect. The "seam" is thickest near the
top of the beach, snd tapers off wedge-shaped down the beach,

The waves and surf sweep onto the beach from a direction somewhat
to the south of east, and tend to transport the heavy minerals
northwards along the beach. As a result, the heaviest deposits
appear on the northern portion of the beach, southwards from the
headland, The sectlons of plates 2 and 2A do not show any

newly formed deposit on the present beach, hut seams anpear
beneath the dunes adjacent to the beach, in the E?sitions of former
beaches a 1ittle to the west of the present beac

A A

» The positions of the bore lines from 00 to
30008 werc related by chaining to the residential sllotments in the
area, and to the eastern training wall of the Tweed River, Bore
1ines 45008 and 75008 were similarly related to the training wall.
Lines 52508 and 60008 were mapped along with the north western
geg of G.L. 2 and the north-western corner of allotment 455 in a
heodolite survey of this portion of the area. LIne 120005 was
related in a plane tablé survey, to the application peg at the
south-eastcrn corner of ML4 and to the nearby allotments, Nos. 349
to 363. Bore lines 139758 to 208908 inclusive were mapped by
chaining to the surveyed allotments in the Village of Kingscliffe,
A plan showing the bores in the Fingal-Cudgen Area, on a scale of
500 feet to the inch, is given in Plate 1, This pian was~-based
on Military Maps, 1 mile series, Zone 8, Nos. 213A and 224 and on
the New South waies Lands Depar%ment plan of the Parish of
Terranora, (Scale, 1 inch equals 40 chains) and plan of the Village
of Kingsciifte, Parish of Cudgen (Scale, 1 inch equals 4 chains),
The geological boundaries were sketched on to the Military Maps
mentioned above, and are approximate only. ‘

0 Boring to ground water was by means of a post hole
digger or auger, lengthened as required with 5 foot lengths of
giping coupled by screw joints., Below ground water level, or -

elow -the depth to which sampling of loose sand could conveniently
be done with a post hole digger, about 20 feet, the bore hole was
cased with 1ight 3-inch boller %nbing and a sand pump used,
Before boring was started, the bore sites were levelled, using
& telescopic alidade set up on a plane table. The datim for levels
was high water mark, which was assumed to have the level given
in the Tide Table of the Queensland Department of Harbours and
in the Tide Talle of the Queensland Deps rtment of Harbours and
Marine, plus one to two feet added for the wash of the surf, The
levels of the bores were determined to within about 3 inches, snd
checked by back levelling.

Preliminary boring of the beach and adjacent dunes was carried
out during August and September 1948, when bores were put down to
ground level, Additional boring to ground water level was
undertaken in July 1949, to define the boundaries of the deposits,
In November 1949 some of the eariier bores were deepened and
sampled below water level, and some scout boring was done in the
low lying country between the coastal dunes and the Tweed River,

,3.!§gnplgng. During the preliminary boring, samples were
taken of any sand which appeared to contain appreciable quantities
of heavy minerals, and a single sample was made up from the
overburden, During the later boring, the bores were sanpled in
sections from top to hottom, whether mineral appeared to be present
or not, The reason for this complete sampling is that concentrates
with a comparatively high gircon content tend to be grey rather
than black, and are liable to left unsampled, Samples taken from
the bore holes were reduced by quartering to a convenient size,
about 700 to 1000 cubic centimetres, and bagged for despatch to

the field laboratory.

gt_nggagggggzggggg. (a) Estimation of Quantitics of Heavy
¥inersls, The bore semples were dried, and 700 ccs, of each sample
was weighed,
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-, The heavy mineral -concentrates were then separated from the 700 cos. of
sauple by means of a laboratory wilfley Table; and the weizhts and
volumes of the dry concentrates werc measured, The quantities of

. heavy minerals in the sanples were then expressed as weight per cent,
and "ihg/per cu.yd' ( pounds weirht of heavy mineral concentrate per
cubic yard of sand) and are given in Mable 7 at the end of this report.

(b) Determinagtion of C 141 £ Concentrates. The average
percentege corpozition of the heavy mineral concentrates in the area
was obtained from g composite sample from each bore line, The com-
poeite semrle was divided into two portions - one portion for the
determination of the percentege zircon, rutile and ilmenite, the other
portion for the determination of percentage menazitees

(1) ZirconkRutile nenite,. The sample was separated magnetically
on & Frentz Isodmamic Separator glving a magnetic fraction made up
mostly of ilmenite with a 1ittle monazite, garnet and tourmaline,
and a non-magnetic frezction of zircon and rutile, The zircon and rutile
concentratos were separated electrostatically, The magnetic fraction
and the girceon and rutils concentrates were weigheds tvhe composition
of the magnetic fraction was determined by grain counting,

(11) Monazite. The percentage monazite in concentrates was
determined by means of Gelger-lMuller gamma-ray counting equipment. A
quentity of high grade monazite was preparéd from concentrates of the
area, The counting rate given on the Geiger-Muller equipment by the
nmonazite was recorded, and the number of counts per gram per minute
due to thias monazite was caleulated, Similarly, “he second portion
of the composite sample of the area vhich had ﬁeen set apart for the
radiometric determination of monazite was tested, Allowience was nade
" for the radloactivity of the zireon, rutile and ilmenite, and the
humber of counts per gram per ninuie due to the monazite in the =auwple
wasg celculated, From comparison of the counts/gram/minute of the high
grade monazite, and the monazite in the composite semple, the
percentage monazite in this sample was calculated,

(¢) Verigtion Azzf__e..cgsma_m;_sz{_.&i@mthe 1t _the Fi !ineral Concentratess
.and _In_the Thorig Content of the Mongzite,

(3} Compoait Con r « In order to detect any variation
which might occur he composition of the heavy minersl concentrates
across the deposits from east to west, portions of concentrates
obtained from bores slong the bore lines 198908 and 154755 were grouped
into corpoeite samples Cl-C6, To detect any veriation along the deposits,

_portions of concentrates obtained fron Block 1 (shown in Platel) were
grouped into composite sanples C7-C12+ To avold possible masking of
south-north variation by east.west variation, concentretes from the
more easterly bores only of Block 1 were useé in making up the composite
semples C7.C12, The bores from which concentrates were taken to make
up the composite samples are shown in Table l.(a)e.

-Cudge eg. Preparation of composite samples to
examine distribution of lleavy linerals.

COMPOSTTE  JOARS FROM WHICH CON~ | LINGS ALONG WIICH DERACTION IN WHICH
SAMPLE NTRATFS MAKING UP | BORES ARR PPSCIBLE VARTATION
— (o) TRRE_TAKEN SITUATED, m
T1 20 .
c2 = _JoW 19,8908
;gf'ﬁ ) -4#1 RABT-YRST,
! i) - _GO0F
%3’6 R N T N (1 15,4758
07 - 1 :
@ S
c8 =30
e - OB = 4
n —
L)
00 - _30W S0UTH-IORTH
€10 ; = 304
€11 _—-IH = OO
kLT ki
012 -~ ‘}o:{b———ﬁ
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As in Whe oase of the composite sample of the area discuszsed
in the preceding paragraph, each composite sample was divided
inte two protions, The compeeition of each composite saxple was
determined by the nethod outlined in paregraph (b).
| 0 ont : A monazite coneentrate
wes separated ou a composite sample representing the whole
area. The thoria content of thif xonazite tn—cempowibe was tested
rediomgtrically by comparison with a standard monagzite sample contain.
ing 6.6% thoria, The thoria content of the monarite in composite
sauples mdpresenting Rlock 1 and Block 2 (shown in Platel) was
sinllarly tested, The bores from which concentrates werz taken
to meke up the composite samples of Block 1 and Block 2 are shown
below in Table 1 (b) : ' |
TARLE 1 (b) Fingsl-Cudgen Area. Preparation of composite samples
to examine npossible variation In the thoris content
of monagite,

' ’ "BORFS FHON WAICH LINES ALONG WHICH
COHMPOSITE CONCVRTRATES MAKING BORES ARE BITUATED,
(i GO st Sith WK sds AR !

L} B - ! ﬁfl

08 - 0%

108 - 127%

BLOCK 1 ok~ 703
00 -~ 110W

4 Ly - ’m;

AQW -~ 120%

J308 - 90N

8] - OY

- i,

{(s). o The plans of Plate 1 and the sectionas of Plates

2 and 2A show that the deposits of heavy minerals occur almost
entirely within the acoastal dunes sdjaeent to the bBeach, viz. the
"Baach Dunes" of "Seati~n B: Topograrhy®. No deposits are
assogliated with the “Westerly Dune Ridge™ nor with the "Central
Dune Mass™, Apprecigble aonaentratizna of heavy minerals vere
intersected in the 600068 line from 650W to 950w, approximately
700 to 1000 feet west of the present beach, but this deposit muet
be of very limited extent, since boring on the 52508 and 67508
lines falled to locate any extension of it, Bome years ago portions
of this area were filled grobnhly with sand frem the nearby Beach

wnes, The heavy minorni eposit in the western part of line

O00B may have originated in this way.

The daposits.beneath the Beach Dunes extend from the
northern end of the area southwsrds past the southernmost bore line
(1ine 203908).
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the southern extremity of the deposits 1i¢s within a built
up area and camping zround which extends from the 203908 bore
line to the mouth of Cudgen Creek, a distance of approximately
3000 feet, This area was not tested, At the 185758 bore 1line,
and from 120008 to 147258, the deposits are nar 4 thin,
Over the whole area, the width of the deposits from
40 feet to 220 feet, and averages 114 feet. The aversge overall
thickners 1s 9;35 feet,

In the southern end of tha area three~ separate depoaits,

each approximately parallel to the beach, ean be distinguighed, The
westernmost deposit, which may be termed the "Western Deposit",
18 assoociated with the sandy scarp or old heach line disguased
earlier in 8ection C, "General (Jeology ¢ The Coastal Dunes",
The Westarn Deposit agaears on bore 1lines 1958908 snd 154798,
respactively, from 335" to 203W and at 195W, and may be traged to
1lne 147258, at 240W, The eastermost of the three deposits,
which may be termed the "Easterly Deposit®, appears to be continuous
with the main deposit underlying the Beach Dunes in the northemn
gertion of the grea, An "Intermediate Deposit® appearing in

western portien of the Beach Dunes, 15 seecn on bore lines
19 O} end 154758 respectively, from 70W to 37% and 80w to 00,
This intermediste Deposit cannot be recogniged with certainty
north nf bore 1ine 105008,

b) 8h Ad at +» The Deposits beneath the dunes appear

to heve the form cof narrow sesms extending unbroken for some
thousands of feet parallel to the beach, In the sections (Plstes 2
and 24) the seaward dip of the mepms, mentioned in sgeotlon 3C
*(eology” 3 Neporits of Heavy Eﬁneraisﬁ.it 1lvstrated in most of
_the hore 1ines, The lenticular or wedge ghare of the sesms 1s
suggested in the sectione of line 30008, A%N00E, 60008, 75008,

112§b8 and 147258, The matual shape of 5 scam 1s na% alvays well
gofinoé :y the vrofiles, because the horcholes are In general toe

ar apart,

several of the borelines,e.g., 1ines 30008 and 45008, deposits

of heavy minerals Jlower in grede than the boach srams, were
~ intersected at comparatively high levels In the dunes, These deposits,

forred from sand blown up from the beach by the wind, are irregular
in shape and attitude, and in longitudinsl extenslion, It is
probable that many pn&chas of such seolian depesits cecur between
the bore lines,

‘ » he Lievels at which eur, Deposits ocour
within two distinat ranges of ‘ the besch sesms gnd the
seolian deposits. The beach seams have upper levels which range
up to about 12 feet, the level of the top of the deach during
gar!ads of high tides caused by stormy weather, Their lower

evels appear tn be at or sbove mean =ez level, The wind formed
derosits mey heve upper levels exceeding 30 feet, as on the 30008
bore line, In their lower levels, viz, down dune on the seaward
side, the aneolian deposits merge into‘the uppey extremities of
the ﬁaaeh deponits, from which they were dariveg.h Additional

iz Table 2,

>

data on the levels of the

deposits 1s given

FOp L‘Q% PO

Average

| . N Avsraze "
Rxtreme Runge 4,2.16,2 ®xtreme range 2.1 to 7.3
to ——liBVE) range 3 %o 5 @

126 to 300 Average 9,6 Average 5.1
. Extreme renge 4,3 to 32,8 Extreme range 2.2 to 16,0
Usugl range 6§te 8 ¢ Usuel renge 3 go 5 51*

Remarks 1 ¥ Deposits Tormed by wave action
X Deposites formed in dune by wind actlon,
% These are aeolian deposits which grade down dune
Into the beach deposits, Probably the grade remains
above 300 1b/Cu,yd for some distance cf=dmme,

’
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2s Qrigin o s Depositsz. In the section €3, "Geology 1 ‘
peposits of Heavy Minerals® It is stated that, during stormy weather
deposits of heavy minerals may be deposited onthe upper part of the
beach, The seetions of Plates 2 and 24 show that at various past
periods, although massive sand dunes existéd adjagent to the beach,
for considerable intervals no deposits were formed at all,

It does not seem possible that the period required %o build
the Dunes between the Western, Intermediste and Rasterly Depcsits could
have passed without seasonal storms, The inference 1=z that the
Fingal-Cudgen Beach received three separate access=ions of heavy minerals,
In Seation C, "General Geology: The Coastal Dunes™, it 1z suggested
that the erosion which formed the sandy scarp st the southern end of the
area nay have heen contemporaneous with the erosion of the dunes
between bore lines 105008 and 15008, and possibly, with erosion in the
Palm Besch Tweed-Fingal Areas, Extending this supposition, it may be that
gimilar erosion took plmce contemporaneously further aoutﬁ along the coast,
and that depogits of hesvy minerals further south were exposed, and
transported northwsrds. A (seudhesn) relatively mmall quantity of these
heavy minerals a rrived at the southern and of the Fingal-Cudgen beach
forming the Western Deposit. One may supross that largze volumes of
common beach sand, silice, dislodged by the general erosion, then
covered the sourge of supply of the heavy minersls and the ssme common
beach sand alsc covered the newly-formed Western dcgosit before guch
of the mineral ha¢ been transported north of the 147258 line, Similarly,

a fresh supply of heavy minerals formed the Intermediate Neposit,
8il4iceous sand was deposited in large quantities for a further period,
after which the besch became stabiliged, and a foredune developed,
with its crest at the positions shown in Table T,

_i A ;:,-J) ).1.1 BR (f) !

/)
.; 2 L IVEIgEE] ’X‘,} 4 '." LFY
oW )
Dogs_not ogeur (Eroded?)

.I?" oy

Fhe stabilization of the beach apparently took place when the
bulk of the siliceous sand mede avallshle b’ the erosion had been

transported and distributed.,

Supplies of heavy minerals, then becoming exposed south of the
Fingal-Cudgeh Area, were transported snd deposited, stil)l with
eongiderable volumes of siliceous sand, on the Fingal-Cudgen beach,
Concentration of the heavy minerals was effected during stoxu;
weather, and possibly during a period of renewed erosion of the
beach, resulting in a deposit of comparatively uniform composition
from the southern si8s to the northern end of the beach, This deposit
is represented by the main deposit, the Fasnterly Deposit, of the
present dayl :

After cessation of active dune building, The Tweed River cut
through the Beach Dunes a short distance sou%h of the 60005 hore line.
The southern portion of the Beach Dunes then terminated asz a =pit at
the river mouth. The perlod during which the river mouth cecupied this
posktion could not have been longs otherwise considerable erosion of
the dunes north of the break through would have taken place,

At the time the river mouth had been barred,presumably by the
development of a sand spit across it, the beach for some distance
south of the 60008 line must have been embayed, Heavy minerals were
transported northwards from about the southern end of the embayment,
which was presumably some distsnce north of the 148258 line, and
were arrested near the northern end of the embayment, near the 60008
linegnrhia may explain the samll size of the deposits from 112508 to
147258,
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Y _Re eg, A sunmary of the total reserves

of heavy mineral : quantities of overburden 1= given in Table 3,

while a statement of the ressrves hetween each pair of bore lines

appears in Table 6, Detmils of boras and =smnles are given in

Table 7. When computing the raserwes 1% was necegrary *o decide,

somevhat arbitrarily, the minimm grade nf #and which should be

included, and the minimum thickness of sand of = glven grade, The

minimum grade has been fixed at 120 lbs, weirht of heavy mineral

goncentrate per oubie vard of #and, This fg a 11t+tle greater than

4 per cent by weight (Footnote), The minimum quantity of mineral

was decided on the hasis that the product of thickness of seem in

feet times pounds of heavy mineral ner eubic ysrd should be =2t

least 300, Thus a seam which hes s grade of ANC 1bs of eoncentrate

per cu,yd must be at least 6 inches thick, snd seam of minimum grade,

120 lbs, per cu,yd.,, must have a thickness of st least 2 ft, 6 Inches,

Aotuslly, the Fingal-Cudgzen deposits src predominetly much higher in

grade than the minimum gvade given ahove, The overall grade, as

stated in Tahle 3, is 502 1bs per cubic ysrd, and it can be seen in

ggble?ig and? tha¥ a comparatively hirh arade 18 maintsined et each
re lLine,

(b) guantities now Avallable for Wining. Plate 1 shows
that the deposits ocecur almost entirely within the boundaries of
leases or applicstions for leases. It 1s belleved thst substantially
all of the reserves given in Table 3 will be avellable for mining,

4 £

rals POU ut 2R,

(a) qgsg;ggr bytian, The perecentages of zircon,
rutile, flmenite and monazite in the composite ssuples of Table 1,
are given in Table 4 (2)

TABLE 4 _(a) Yaristion in ¥ine - tdon o nirates.
“COMPORITE - PRTCTT I GE GOIPhS TR TON (NETTFCTING
SAMPLE THE PFRCEETAGE OF GARNRT AND "OTHRR
_ '
ZIRC
4
=
' FAST-WEST,
46,3
S i——
(T 198905263908 ‘
8 p9zss 4 .
L9 surssizgrss 80UTH-NORTH

o
X 1zses - q060S &
(o005~ 46005 4]

r5v05- 00 AGQ 3

- The composition of the composite samples C1 to C3 from line
198908 and C4 to GO from line 154755 suggests that the percentages
ef monazite and of gzircon in the congentrates tend to decrease
from eact to wert,aoross the deposits, while the persentages of
rutile and of iluménite tend to increase,

The varistions in the composlition of the concentrstes from
south tc north, along the depositz,are 11lustrated graphically in
Piate 3, Fig, 2. In the southern portion of the area i,e. from
1line 205906 to line 90008 (C7-C10) -the nercentage gircon tends
to decresce while the percenisges of rutile and 1lmenlte increase,
Hovever in the northern portion of the aresm, line 60008 to line
00 (C11-C12), there is an abrupt rise in the percentage of zircon

*zng%ng§s: Pigures for weight per eent and poundes per cubic yard

may be interchansed on the tasis that 1 per cent by weight equals

30 1b, per cu, yd (approximately), This reletionship holds reasonably
vell up to about 30 per cent, but as the percentage by weight continues
te rise above 30. the number of nomda wel oht af minarmal sawrasnunndine
to each 1 per cent becomes increasingly larger,



Page 14,

TABLE 3
BLOCK A AREA OF VEICHT 0% FRAVY 7o — AV RACE THICKTRAS AVERAGE
SFoWN IN DEPCSIT NITERAL CON- —DFPQS BURDEN, NFPOSIT  OVENRBULDER,. ~ GRADE OF
PLATE 1. £Q. YDS. CENTRATE TONS. CU.YDS J.YDS FT. FT. D§P°SITYD
, T, 4
BLOCK 1. 308,820 59,784 . 248,484 760,826 - 2.5 7.4 518
BLOCK 2. 53,526 3,796 25,438 125,226 1.3 7.0 334
TOTAL 362,346 63,530 283,982 886,052 2,25 743 502
Avergge Composition of Concentrate, and Weight of Each Mineral.
JOUAZITR, . ZTRCON s RUPILE . LNFVITE . GARNPT. X ~ OTFER JTINFRALS 8
FERCENTAGE 41.7 0.2 0.28
WEIGHT (TONS) 330.6 26,513 22,317 14,115 127,2 178.0

The %other minerals® are chlefly t~urmaline, epidote, spinel, corundum and amphibole,

-

X. This figure is somcBhat lows vVveryirng vwroportions of garnet are lost when the zand 18 being tabled,
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to a figure somewhat higher than that of zircon in the extreme south
of the grea, while the percentages of rutile and ilmenite decrease
to a figure similar to that of rutile and ilmenite in the southern
portion of the area.

The percentage monazite tends to increase from line 203908
up to line 139758, decreases abruptly in the section which included
lines 1125058 to 90008, and in the northern portion of the area, from
line 60008 to line 00, increases again to a percentage of the seme
order as that which applies in the southern portion of the area.

(b) Bugrested Causes of the Ohgerv

(1) General. It may be expected that, in general, the proportions
of the heavier minerals in the concentrates, vigz. monazite and
zircon, should decrease northwards along a %eaoh. The truth of
this assumption seems to be borne out by the present day overall
distribution of the minerals along the coast, Thus, Fisher (1948)
points out that there 18 a gradual decrease in the proportions of
gircon and an increase in rutile and iimenite from the mouth of the
Clarence River northwards to South Stradbroke Island, Imposed on
this general trend of distribution is a minor fluctuation within
each beach area, In the Palm Beach Area, Queensland the distirbution
of the heavy minerals appears to reflect in a minor wey the overall.
distribution along the coast, viz, a decrease in monazite end zircon
in a northward direction, Modifications to this distribution are
effected where the concentrates are subjected to erosion or trensport
other than transport along the beach, For example, at the northern
end of Palm Beach, the concentrates are exposed to the tidal currents
flowing into and out of Tallebudgera Creek. Here an enr!chment in
monazite and zircon is observed, and has been brought about presumabdly,
by selective removal of rutile and ilmenite by the tidal currents,

In the Tweed-Fingal area, New South Wales, the proportions of
monazite and of zircon do not decrease uniformly from south to north.
Instead, in the northern half of the deposits, a sharp increase

15 observed. An attempt has been made to explain this distribution
by extendins the theory already adopted for the northern tip of the
Palm Beach srea, vigz. enrichment in monazite and zircon because of
removal of rutile and ilmenite by tidal currents and in addition,
probably removal of rutile and ilmenite by wind action,

In the Pingal-Cudgen area the smiple picture of the distribution
of the heavy minerals observed in the Palm Beach area appears in some -
measure in the southern part of the area, but is not apparent along
the beach as a whole, Other factors appear to have overshadowed
. the tendency towards enrichment in rutile and ilmenite northwards
elong the area, and will be discussed in the following two paragraphs
which deal respectively with the distribution of the heavy minerals
across the deposits, vig, from east to west, and along the deposits
viz. from south to north,

(11) Eas%-ﬂgsg Variation. In section R.l. "Distribution of the
Mineral Deposits®, 1t is suggested@ that, towards the end of a
perlod of erosion, the Fingal-Cudgen deposits of heavy nineral
were transported northwards from sources south of Cudgen Point,
The deposits near the southern end of the areca, for example, the
- three separate deposits intersected on bore lines 198908 an&
159795, are separated by siliceous dune sand, Presumably, this
sand covered the sources of supply of heavy minerals at intervals,
while being transported along the coast. Hence the Finpal-~Cddgen
Area received three separate accessions of heavy minerals, which
could be expected to have somewhat differing compositions, If rutile
and ilmenite were being trensported along the coast at a more rapid
rate than monazite end zircon, and if the successive deposits of
heavy minerals arriving at the Fingal-Cudgen Area originated from
the same locality south of Cudgen Point, it could be expected that
the successive deposits from west to east in the southern nart of the
Fingal-Cudgen Area would become progressively richer in monazite and
zircon.. The samples takén along the 198908 and the 159758 bore lines
do in general show an increase in monazlte and zircon from west to
east, although the middle sample on the 198908 line viz., Sample C2
fails to conform with this trend. A random variation such as that
-appearing In sample C2 which represents the intormgdiate deposit, may
indicate that the heavy minerals of the deposit concerned were
transported from a source a little to the nnrth or to the south of the
source of the heavy minerals in the adjacent deposits,

(111) South.North Veriation. It is proposed first to examine.
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. whe @istribution from south to north slong the Tntermedicte and the
Vertern depouits of the southern end of the srea,

0f these, *he Westewn deposit carmot be traced north of the
14725 hore 1§nu, mné the temediste deposld earmot he treced with

certainty north of the 139758 line. Probably then, these deposits
represent sem’l supplles of henvy ninerals which arrived at the
southern end of the erce, sné worked northwards for 5000 to 6000
feet, before Leconing buried by siliceous dune sand, The dats of
Pable 4 () hes been resrranged beleow in Tadle 4 (b)) to show the
distribution of heavy minerals In these deposits on bore lines
198908 and 154798,

3 $44, O 4 3] ‘;. D s 3 Y weke 2epOsit s b
monazite snd ziveon distinckiy decresse In s northerly 2imsatisn,

gng_xggz§§1¥segng§§§. The Fasterly Deposit appeeig to extend
continuauely northern end of the !ﬁnsal-Cudgen aa, although
gome uneertainty exists from ahout 139755 fo 120098, n Ssation

E.(b) "Origin® (of the deposite) 7% is sugrested that, at a falrly
late stage of the northward movement of szilicecus sand, and abundsnt
supply of heavy ninersls was vncoversd south of Cudgen Point, and*

vas cerried northywards with silicescus sand snd deposited on the
Fingal-~Cudgen Beach, Jn this way the beach received a deposit of
heavy minerels comperatively low in grade, large in volume and of
uniform composition from end to end., HNote the gimilar compozitions

of the concentrates at the northern snd the zeuthern ends, vis, nawples
€1, ¢4, €7, mnd CB et the southern end, and samples CI1 and C12 at

the northern end,

Later ereosion of the beach and dunes resulted in the removal
of silies, with goncentration of the heavy minerals
into higher grade deposits, Apperently during or just pfter the
perind of erosion snd concentration, the Tweed River Tormed an
outliet %o the ses & fow hundred fpn% south of the 60008 bore line
(see Section By "ropography™) . Erosion of the Yeach south of the
river mouth resplted in g partisl removal of the devosits from zome-
where north of line 160758, northwards to the river mouth, When
the river mouth was subsequently barred, heavy minerale, more
perticularly rutile and ilmenite, drifted northwards along the
enbeymont of the besch, Az 2 reoult the »ronortions of rutile 2nd
{lmenite are Incressed Cfrow about 147258 (Vote composition ef
femple (9, FPootnote) te somevhere north of line 90008 (note
oguposition of sewple Cl0). Lines 154758 (Sauple C4) and
169758 (Sample C8) sre high in monasite,

The high sircon « monazite content of the northern portion
of the srea Trom €N0NS to N0 (sauple €11 and C12) has been
explained as an Initially high conceniration due %o "{looding®
of the Yingal-Cudgen beach with siliceous sands carrving a
comnavatively low consentration of heavy minerals, uniform in
composition, It is possible too, that susil quantities of heavy
minerals are transporied gazt Fingal Poing. If so, larger proporiions
of rutile~ilwenite would be removed in this way, resulting in a
higher content of zircon-monazite in the depnai%s for some diztence
gouth of the headland,

5, " azite, TFigures for the determinations
of thorie : I% is smeen thet the thoris conten :
of the monagite from Block 1, Block 2 snd from the entire arvea is 6,68,

Povbrnete | o~ rext faze,

h |
¢ B0
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6,6 per cent snd 6 aroen spectively

;QQ;E&:E; Sample c; Eia a ounpara%fvei% ﬁigh monazite content, but it
ncludes concentrate from line 154758 which is extraordinarily high
in monagite.
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= 0,1 ‘
g’tﬁmi;: e = 0.2 g%::aig o = 003 Dther Minersls = 0,1
er ne = r Mine 8=
o058 W | 16556
Honazite (ms) = 99.6 “"“m.me‘r‘s m onezite (ms) = 09.5
Zireon = 0,2 Zireon = 0,2 Zircon = Q042
Other Minerals= 0,2 Other Minerals= 0,2 Dther ¥inersls = 0.2
11.120 11,088 10.518 '
11.053 11,010 10,476
- —ial32_. 11132
11,087 11.087 1 11,087
638 638 ' 638
639 7 633 615
88 . E;
: 11,053 = 778 %%t :7': oz . -1;13. g = 587
Count to ziréon Co ue reon ,
a.ﬁ:ﬁiﬁﬁ) . ne:f[;ib!o) Y (ﬁﬁﬁﬂﬁﬁf? -
58y = 57.5 57,5 u‘ 57,5

(hrlx 6.69) = 6.6% F;.;.z_é‘éi = 6.6%)

(ﬁ;ﬂ 6.6%) = 6.7¢

Calculated on the basis of the thoria content of the standard monszite which chemical snalysis gives as 6,6%



Pagre 18,

The experimental error due %o the enuiprment is (: 0«3 rercent).
Tence, 1t may be concluded that the thonria content of nonazite
from Block 1, Block 2 and from the entive srea is the same
within experimentsl 1imits, as the thorTia content of the stendard
monazite. viz, 6.6 norcent,

Acmrortrn@rms,

The Beach Sands Investigatlion aleng the ifew South Yales
Coast has racelived sssistence from the New South Wales lMines
and nands Departnents in the nrovision of lease plans and rarish
plone, ond Zrom oparsting companiss and Individuals who hold
lenses in the aveas Investiygated, Information regnrding lenses
in the Fingal-Cudgen area has been provided by Iltre, J. Conoley of
Twend Tendss Cuigen Rutile-Zircon (Cudgen Re?) of Kinrscliffes
and Tweed-Rutile Syndicate of Tweed Beads, Notea on th- vegetation
of the ares have been compriled fyrom information supplied vy
¥r. S. T. Blake of the Queensland Department of Agriculture and
fitockes ™n the sdninistrative and supply aspecots of the work, much
help hae been received from the State Controller end 0f£f4cors
of *he Departunent of Supply and Development, Urisbene,

th N,H, 1948s The Heavy.tsineml Deporits of the Wast Coact
’ of Australia, !*ining Technology, HOV,

Fiaher, NeHas 1042(a): Mneral) Pesouraces of Australia, Stziery

P Report No. 1 Zirconium, Commonwealth
RBureau of Fineral Nesosurces, Ceolopy
end Gaophysics,

Fichers JloHa 1942 (b): Minera) Resources of Australia, Sum-ary
Renort los 2 Titanium, Commonwenlth
Buresn of Mine-al Fesources, Genlogy and
Geophyaios,
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TABLE | LOCALITY : DETAILED STATEMENT OF QUANTITIE
5 BLOCK 1. BETWEEN BORE I, 1
DTSTANCE WIDTH OF . __TOTAT, BETWERN LINES T AVERAGE “TGRATE f)pﬁ'
BORE BETWEEN | __DREPQSIT {vDS) AREX Of ‘vOLbipTClES Y53 | THIC ~N”ﬂSS (FT)[ DEPOSIT
LINES TE..INLS (AT TyNE T AVERAGEH D}SEPOSIg WI‘LBgF&M%I(\)INS EPOSTT] 0'BRDN 5 “T (IBS /CU. ,
c i .YDS. EPQSIT | O
00 B B 1 £ o 16, %30, 505 i B B g
1500 43.3 7™
i : 8.8 | 23,400 > 36,95 | 60,200 | 4,5 7.4. | €66 |
3000 54,3 . 10,982 | - |
—300— T 5%e3 , ' M43 g is i . Ve o T _ﬁ«L '—,L )
500 69.7 34,800 49,750 | 109,000 |43 )} %ed [ 322
4500 85.0 ‘ 7,148 l R A
B & s =~ 23983, [ s y B at
| . gno 08,2 | sa.050 | 27000 64,200 {117,600 | 3.9 | 6.8 - 321
6020 123.3 | 1 [ o | T I
6008y R I e e < L R B I L E—
| 7500 41.7 f 11,338 | -
e 137 _ ‘ 690 S —— ' ~
,. 500 53.7 26,850 R 18,100 75,470 . 1.6 B.4 900
Sens {*5.? ! 5,{65 ) { ! l
; - Gonh LEAe - - ‘L 15 4 7 ;5791 son— g S , ™ | -
S 520 B2 T aam mgm | e | 56 |
; 1{}5550 S 21.7 o ! : l,éﬁﬁ ’ )
: 90 son 9.2 | 7,300 N 1,325 209 ¢ 5.5 | 8.8 | 488
| 11,250 36.7 : 1 289 ~'
s | :
e o g ? R 5,750 . 83,350 1.1 16.2 627
10,5 8.7 | 1,679 3




TQQLE- 6 (COI_!_‘Edo) ‘

LOCALITY FINGAL-CUDGEN

‘-Page 20

DETAILED STATEMENT OF QUANTITIES
_EIWF_.'F'_.N

BORE_LINES,
D STANCE WIDTH OF TOTAL RETWEEN LINES " AVERAGE GRADE OF
L 7, INL LINE “RAG . . , . .
_(ypeg) (5Q.¥YDS. (IBS & TONS)| _ DEPOSIT! O'BRDN DEPOS 0'BRDN YD)
10,500 1.7 o
11,2 50 2% 13.3 27.5 6,875 1,720,323 2875 41,675 1.3 18.2 598
’ » - 43e3
13,975 - 1607 | | i o
15.475 500 63.3 40,0 20,000 3,61::{,2?2 4,700 14,600 0.7 2,2, 768
* V . ’ )
B R ¢ €3.3 T 1 » |
26,975 500 31.7 15,825 2,109952(2; 2,050 4,850 - 0.4 |} 0.9 1029
14,755 N — — - —
15,475 250 26,7 33.4  § 8,329 | 1,349.5053 1,275 - }38,325 | 0.5 '}13.8 1058
’ o B S ' ' / i i
| 15,475 ] 26.7 - 3,895, 500 T
16.975 - 500 1.7 24,2 12,100 1,293 4,600 44,900 - 1.3 |1l 629
* . ’
19,890 - 27,7 B - 821,807 2,609 < -
167 33.9 5,645 12,976 T 2.4 649 178
it TN Mot ¥ | | f
e s e g R | e s
;  TOTAL OF mi)cx L. 308,820 - ’ 99’784 258,484 760,826 ' 2.5 ' 7.4 ' 518 ’;
e SR N UV ] o #._.,." .
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TABLE 6 (centd.) LOCALITY __ FINGAL~CUDGEN DETATLED STATEMENT OF QUANTITIES
. , = BETWEEN BORE LINES.,
BLOCK?2
1 D'STANCE WIDTH OF TOTAL BETWEEN LINES AVERACE GRADE OF

BORE BETWKEN | __ DEPOSIT (YDS) AFEA OF VOLUJE_(CUB.YDS THICKNESS (FT){ DEPOSIT

1INES TINLS AT LINE | AVERAGE DEPOSIT | WT. OF MIN. (LBS /CU.
e _(ype) : - (SQ.YDS.Y _(IBS_& TONS)| DEPOSIT| O'BRDN DEPOSIT | O'BRDN YD)

’ N .
16,975 500 22,7 | 28.0 14,000 | 1,276,500 2,800 | 49,600 0.6 10.6 4%
16,975 o3 33.3 ‘ : o A | |
18,575 ;73 2.3 | 27.3 | 13,551 | 1,400,191 2,505| 40,988 | 0.5 8.5 559
18,575 2.3 ' ' 481,200 | |

, 183 - 1 . 1 * ‘ A
19,125 ; 3 | 2607 24.0 4,392 s 1,446 7,338 | 1.0 5.9 332
15,125 267 ' 2678950 — 7= 1 | |
. o3 , ’ . <y 3 T : RE
,(,
: : ] ‘ 5 &7 9,542 2,437,091 ' :
20,330 53¢3 o 8,753 | 11,924 | 2.8 3.7 282
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d25y | o 1 16¢ | Tr | T gaaw 0% | 79 105
gggg 16¢ :23:6*' Tr ! : L7 10¢ Tr 2.9
or | 22 Tr ' v ‘ r ~
b Avdrage | 0,3'i 807 4,1
v oor ! , : —
552% o 1230 1m - TTESw i ov T Is3 T —
GBEW | 0! | 22¢ | . Tp ' b 390w ! 0 3.'7'9é ™
. 625w | 0" ( 17% i r .7 565w G' 16t | Tr
665w |ov |16v | e | __720@ O¢ .
705w | 00 112y ! T | — y
' 745 |0t | 169 | Tr | ; : g
785w | o' | 12¢ | Tr L : f
825W [ 0 12! T | ! o ‘ .:



! PIN : .
- TABLE 7 HEATY 1%“’?1: TN DEIPOIN_IN _BORES pago, 8,
/
. ORIGIN OF CO-0RDINATES ¢ 367 .£t. east of _western fence of X
LINE 191258, Kingscliffe St. as. shown.iaﬁlam.l‘_,xig.ao
‘ 3 ALRD KTNE 498905, 203908 ... S
. DE® TH LBS/ |O/BRDEY _ o0 ¢ LBSS | O/BRDN
BORE { ‘% CU. g Fo, b : ‘”" v CU. T,
FROW 4 T ¢ YD. ; ) FROL . IO | YD .
) £ 5 o ¥ -
éow | No saﬁnp}.aa? & S gg { 840
| 100 | of 130 7w : USRI T
;. ; § , 1T 2030 (6)'f ; g} : ggt saﬂpﬁ
400 | 0% 6L6n § : 'z. , 2
101 B g [ 6110, §§5 | 645 . 8¢ 916m: Not mplad
§120m 8¢ | Not saapled | (9i6n 1108 . 385 640
- ! i - 10¢ 11'9“; Not sampled
1600 0: gn :?gg ; g?; 3 : ! Thickness : . 404
gtanif ! Not sm&pled i__232w o' . 7'6n 95 T 5.5
2200 1OV {506W | Tx T 2 ; 2" ;421 |
5"6" 500" 638 1 5,5 2 ; 6y 137 |
5'10*** 79 Missing. N hd k; 6: ngg I 0.0
~ clness' i 2 ;
Avera%e f 1. 5‘ 266 5.7 ; T
— N R L !
560W | OF 1 18¢ | Tr Z = § ' jé' % ?7% ;:
300w | No aa;n*:le i ! 4 € i ot 60.2 i D0
. P9 ! 11¢ j 21,6 |
; {  Thiékness _ 6 . 231
429 f&, eastﬁ of welstern tet&ce of T 335W; O bo3Y 119
Kingscl, ffe 8%. as shown m;Plate.Q. (3% 1 4% 1 27 ¢ 3,0
P % sl el s IS T N S
" 60F iot (186" | 60,1 0,6 :  Aversge . 3.2 292 . 3.5
€ 20E | OF 6" | no aamme 3950 0V . 170" Tr |
L6n lgn 1 1251 } 0,50 495!9 o : 15¢: Tr |
{gn [ 2¢6" | No sample 540m O: ; g:]i: ; "g’ |
[ —r—"““' -.T ow. O : 5 :
00 0 10 e : 0s0 - 39 ;o : 16‘6?“ Tr !
Average {1 0.1' [ 1251 | 0,55 : 20W or ., 21t Tr |
Sectlonfs i T Joow or | ip
oW of *2: 42 . 740w O¢ | 16Y Tr
'3 68 . B2ow O 16 Tr |
v, 9 Ir “o9pow: 0! ¢ 12v: Tr !
9r 112 | 70 i oBow, O ' 61 . Ty .
2t 12164 T | i 1060w o ¢ é¢ | m |
12t6% 15 24 L lidow ov I oy o mp
3| 00 71 Tr T leow ot : iat, Tr
P 7 819" : Nog s plo. 1 : : "r ; -
8rgn [ 913n | 503 18,75 | M%Qg.
ge3n ] 12'61 Ro sample. . Origin : 492 ft, qast of w¢stem fon
‘ﬁm ™o Ty ' T of Kingscliffe St as shown in Plate,
3 & 36 } 1. g, 24 ]
' 19t 295 T BRI Y S
i 99 12¢ 124 6,0 mg Oo ; g' : gpr‘g %
e ideed 2 T & o] Ga s
g2 1zt 3 o9 12& 96,1 |
1‘1‘1;6% g?s &_g’ ?.00 . Poqo0 : 13¢l me |
2 _ B T Y3 X2 103 ;
i 30 fg* Tr ; . Ao, 0: : gt 5239
i ] i Qe g : : 2 ] ;
i i 9 3 , ; f LI B - L 14% § 6.0
| c' ;;12: | lé6 9.0 [ 9y ; 1316n op
» {129 1150 ) 4 ~BoW, OF | 3¢ Ir =
sy 3 12 ; 17 Iz v | g’ : ' 77.5
Average | 3,1'] 219 | 7.4 P& 1 oor | 122 6.0
. ection By i I o m
- : H "
5w 0 |30 | 23 LUt 5 -
3¢ (6 | 77 ;
z i | :




TABLE 7

ORIGIN 'OF CO-ORDINATES

FINGAI. = CUDGFN

HEAVY MINERAL AND_OVERBURDEN, IN BORES

Page go

: L4092 ft, egst _of western fencoe of
LINE 203908. Cont. _,,,__Tg_gg__g]j fo 8t. a8 shown in Rlate.l F"' 2.0
| __oEpmH LBS/ IO)’BRDN“ } DEPTH | 1BS/ | O/BRDN
BORE ;) cu. ' FT. : “CU. FT.
FROM TO . YD‘ | ! ; FROM TO YD,
120W 0t aron | 67,4 :
3ton | 610" | 80.2 5
6ron | 9ron | 41,1 7.5 ;
oton N2ton | Tr i
12t0m fiaton | Tr f
Civerage | o.nt|1va 60y T T i
120m ot 3ton | 67,4 | 1
3ton | 6ton { 80,2 §
bron fgron | 41,1 7¢5 ° |
gron | 1210M T ‘ ;
120" {1310 Tr i '
i SRR IR R SN R D )
160w ot 13'6"}16,8 !
310" | 60" | 70,8 i :
srom {gron | 154 6.0 !
gron {1210 Tr ; ;
1210" 1410 T 5 ;
200w ot 2'0" T . ‘ { !
ton 1on | 73,3 ! !
2!0n 91gn [ 125 !
9ton | 1210M 33,7 6.0 |
12t0n 15|0n 103 }
15'0m 1607 71,1 ;
RS O R AR S S SO . .
2407 0! 210n | 260 l ;
2tor 13ton {1030 ;
2IOH‘ 61on | Tr 0.0 ! !
'0" . 9 10" Tr i
9!0" l?!n" Tr ]
ez s s T - NN ; ~ < ;M R = o= sl N B L ma—
: |
2801 0! 310" 104 !
t1on 6'0" 43_8 ‘1.5 ;
BO" 9 IOH T §
gtan. 1210 Tr ! i
T hveraee | | :jié§?5'£§§i;;”;§;lm;{ TTTTTT T
6ow or 3o fr ! f
0N 6non 86’3 ‘ i :
bton ot |67, 4 | ]
gtomn: 11210 62,4 ) §
‘Hu.ngm=m;qun_m_zymhup“:ﬁr$:u;y;th_,“ -y - -t e ea
i i
4001‘] ot 3 ion 30 o3 f {
Jton (6o | Pr i
6ton 1210 | Tr i i
- ———no e e =4 - g oo e s e e ol e osms D:;r“« = Jar . E - = eaf= e e
440w o1 ron | Tr f :
Ston [Z1gn {7e |
t6ton {aton | Tp i} !
gron [ 2110 Tr g 5
TEDeSEITIM = = —c—— it Ttk e o] SR e Ve B e ) PO S TS S _E;— ?.‘3‘ el Tt T i T - P
i f i
f ]
i !
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TABLE  HEAVY ML

-

e e A

ORIGIN OF OO-ORDINATES :

BORES

ey - bl 77 T

el S —

~ 7 BORE DEPTH - | LBS/CU.YD. [0/BRDN [SECT'L, AREA(SQ.FT)]| AREA MIN SAND
: FROM TO FT |MIN,SAND ¢/BURDEN.| X AV,GRADE,
LINE 3ng,§, ' _
Ofigin i 343 ff. eas} of south-wef
cornen] of pofrtion 425 as shown
Plate . Fig.2,.
Section A, -
70F o} 16" | Tr
40F. 0! " 4n  |Not sampled
C4n | 8 11690
..... gn |21 Not sampled.
o lgn 438
313" | 316" |Not sampled,
Thi cknesls 21111423,
358 o! 1 Tr.
2! 246" 1777 L.
158 o! 114" Tr,
16N 13I9n 885
5w ot 10! 42,8
3 100 136" 52,4
1316" 18! 1025
1agn
65w 1%: 19'6 ygg sampled
2 | 87l
2v 9r 87,6
9r |12 148
12 1%' 177
151 |18 12
v o | 15
21 37 Tr
‘Thickneds 18t | 132
93W o 10! Tr
10" | 221 Tr
Average 5.2' | 434
728w Gv | 20' | Tr
237W 74 | IT
TINT 4 00
Oripinzai%ZN ft., east of crown of
Fingal Rd. as|shown |in Plate 1.
'Figq 20 '
tion « e
%?% 'LA3U4" Tr 2.8
3 o 3 113
35F 3 31é6n| 1478
376 51gn 272
Thickn%ss sign| 286
: ' 1 :w ».(.)r;mﬂ—d:”':g&:gﬁu L 74 ‘9
T 2oR 9191 9@ 3" 780 |
_ 70'3" 11'6" |Not sampled
11|2n 121 1730
12t 15! T
Thickness 213n " 558

ppey



TABLE HEAVY MINERAL AND OVERBURDEN IN BORES
- ORIGIN OF CO—-QORDINATES :

BORE |__ DEPTH LBS/CU.YD. |0/BRIN {3ECT'T, AREA(SQ.FT)|{ AREA MIN SAND
FROM TO | BT IMIN, SAND ¢7BURDEN. | X AV.GRADE,

ow ot 316m| T |
36 | o Not samp?ed
51 7" 490
7t 10! Tr i
10! 106" | 2100 i
. - horén 100 | 53.5 | |
Thickness stgn| 187
- 35W 0! 720131 Tr
. ' 12'3" 13!4}1 737

314" 114140 | Not Sampled
T414n 150 | 2310

n5! 17° Not samcted
hickness 2'2""§§O
%BW 13'6"} Not Sampled|

o'
13:6n 14131 375 i
74'2" 1416"| Not Sampled

M4t6n 15l2n 232
qslgn 1816"| Not Sample L
n816m | 191 695
- 191 2416n | Ty
Thickness g16nl 146
0! e 40.5 ‘

6! 91 27,0 .
9' 12' Tr ’

12! Wg' %219
161 181 2,
Wg' 211 | 128
211 241 Tr
|24 271 | 52.9

27! 30! 573
30 33 108
33! 34T Tr

Thickness 61 124
170w ot 2., Tr
— 3! ' No Sample

6" 9' 5703
9! 116" 47,2
116" | 13! T

Average 3.7 343 |
280W 0! 76! Tr
330W | O 1 Tr
760W oL 61 No. Tr.
g88ow | O 11! Tr

1000w 6 Tr

TNE 52508 l -
Brigig% 1180 ft., east of crowg

of Finggl! Road| as shown in
prate 1, Fig. :

o 1 Tr
ggg& o! 6" Tr
960W ov 61 Tr
1040W 0! 6' | Tr
11 20W 0! 11! Trthis
Not enough mineral afiong

1ine to|calculate.




TABLE

HEAVY MINERAL AND OVERBURDEN IN BORES

ORIGIN OF CO=ORDINATES :

" BORE DEPTH LBS/CU.YD. |Q/BRIN ISEOT 'L, £i7i(SQ.FT)| AREA MIN SAND
: FROM TO B MIN, SAND $/BURDEN, X AV,GRADE,
TINE_ 60008 ' g
Origin: 1266 fY, east{ of crown of ]

Fingal R¢ad, ag shown| In Plate 1,

Fi 2, : |
g'mw o' 37 | 58,3
650w o' 3 | 176 ;

690w o! 3t 102

. 720W ! 3 94
g70w o! 3! 74 |
10W 0! 3|3
B50W 0! 37 ‘Tf |

kL 13N 442 ,
3r3n| 20" | Not Sampled

890W ot 3t Tr
930W 0! 1'6" | Not Sample§

16m | 3 496
970w 0! 1 Not Sampled
11 2!9:! 335
219n | 31 Not _Samp? ed
992w 0° o Not Sampi ed
é" L 368 |
21 213" Not Samp?ed :
7040W 01 3" | 33.7 l
: 3! 61 295
6! 9! 379
9! 11! Tr

Thickness 6! 237

1030w 4 Ot 2' Tr
-3 ' Tr

1160W o' - 6! 23

40w o' 11 Tr
line 625$SE ,
origin: 1382 ft. east| of crown
of Fingal Road, as shown in
Plate 1, |Fig. 2. '

J760w | o' 1Y Tr
1 240W or | 6'| Tr

' R
1320W ot | M', T
TINE 00S , '

Origin: | 1780 ft. east of crawn
of Fingaj Poad? as shown in
_E_'Lgte 1‘_51,g1 2 .

. 8ection
Ben 0O én 10 .

70 2; 14 Nbg3samp1ed
v | yi6m| 855 -
116n] 20 1775
21 '3 Not Sampted
313n| 3w9n 2440
1hickne§s 3r9n| 816
178 o1 | 10" Tr
10* [10'9" 1230 3
jocgn 1113" Not Sampled L
1713w 119 2450 : |
711154 1216" Not Sampled ,
12161 1413 2675 > 1
Thi ckness 413" 783



-3
e
7]

ORIGIN OF

HEAVY MINTIIAL AND

OVE BRIV
& DL g

EN_IN _BORES

CO-OFDINATES s

H
i
4

sopg L DETH IBS/ [O/EXDNY Lo 1BS/ | O/BRDN
f v . CUs ¢ FTl. s CU, FT.
FROM | 0 | YD, | ] ; ] yp. | 7 .
i ! : ! ' !
Average 1.2 1266 : { i
60F X 38 BES / 3 ;
: 3 ! i
30E o' '10'9miTr ; ! ; g
h|9" 11|3n 210 / 1 “
11'3ni1216" Not Sampled ;% { : |
1216" 12191940 4 ¢ : g
12'9"118' i Not Sampled 4 | i 3
350 o T 31 | ! i
3' 6 35 4 i ; z
6r 1 9! 303 : | é
gr 112y T i 4 i ; :
j 12t ’13 Not Sammled i ; 5 {
13' 1314 Tr ! z : %
13'4W 15' : Not Samplpd i % ‘ |
15+ 17 | Tr, |
T55W o'~ 19' | It : i 3 z %
300w o' i 16'6% Tr ; i i 3 {
475W o' { 17" { Tr. ; ! : : g 3
615w o' | 8'! Tr ; ! | | ; {
goow o' 13' | Tr % | i | |
- 850w o* : 13'} Tr i g :
1015W o' 12.' Tr g ; ; 3
1220W or | r3n Tr A : :
1255w "~ o' 12t T Tr § H ; :
1455w or | 8témn; Tr g 4 : :
1755 ot B durr I
2055w or & TIr ; i ; i
2555W o+ 7' | TIr ; 1 ; g
3055w o' 8" . Tr : : | f ;
3555W or ;8v | Tr | ; : : i
G0 ¢ 1 i : o : H i
020N f£L==%=§—==%=g£;===¥ L? ? !
LINE 1472 | ; . E L
: 6%3@?3?2'3 7 ft. east bf west | *i : g
fence of Marine Paradej as : i ! i ;
shown in Plate 1, Fig.p { i ] § §
Section A, 5 i §§ § § ;
00 Sporod9r pTr
9+ 12t 78.3 ! ; % ; %
12t (21" Tr . ; § § a
A0W o | 9! Tr ? i % ! §
9' {12¢ ¢ 14,1 ! / i | g
150 {17160 e | I
1716w 17'10" 433 | | ; |
17'10m21t | Tr | ; g §
Bow ov | 3' | TR _ i ; | ?
3t b 71.8 | : ‘ | |
61 9t Tr | : | ;
9+ | 11t 42,7 | : ! ;
11t o 11t3n 2228 | : _ | ;
1134 13161 118 i ' i !
1316h 16 Tr % i : ! %
Thickness L__3m 2228 : § § % -
1T20W ot | 12t : .Tr | N i ; ; ;
12' | 15", 50.7 | x % ; |
15' ) 13'3" 1288,; | ? ? % ~
1513 18'1 32 ; % ? Z i
18 | 21t Tr ; : ; | |
i 4 !



e

* TABLE " HEAVY MIVERAL AND OVERTUSLIN TN BORZS

-~ ORIGIN. OF CO-ORDINATES - | _

TIBS/ | o/5HBi
. CU, FT
YD. ,

e

s | DEPTH | ‘LBS/ ?O/EHDN? N fv
BORE f CU. Fr, 4 B H*g

FROM 3‘?QA L - YD,

i b S
2

160w or 6 Tr
61 1 9' 45,5

120 19 [19.6 !

18 o4 |7y ; ; :
241 271 86 A g ;

e TR A T

L A S

| 30t 31t | 23
200W 0! g 3t 1 77, : ; :
61 o2 Tr : a i § g
240W UL Tr g | g ; |

12¢ 251 Tr

T ke

280W ot 127t | Tr | | |
320W o' 27! Tr : ! ! 3
r ¢ 4 ‘ H
Origin: 332 ft. east of western ! 2
fence of Marine; Parade, as shown | !
in Plate 1, Figh 2. ; | i
§ i i
‘ ! : } !
Section Al A : L | {
220F o' 26", Tr g { s

1308 ] 0. 9", “15&?”@ : P
oM 3 | g § |
90F or | 6 900 3 h | g
6"? 8n 13 56 . | | ; :
8 4141 Tr % i { j
Argv 516 133 ? Ef : i .
Thickness 81 1233 i § 5 g
BOF. 0! Ti3W  Tr ? ; | : |
SE3IN 606n§ 292,1 :
gré6n | 8r1é6m: Tr
30FE ot 3! Tr
3t |6 38.8
6! 12! Tr i

12! 15¢ 22.4 : ; E i

Do A A sl

e e o R St e T
i

150 {18' : 25,3 | : ;
18t [ 20'6" Tr ! |
Average 0.6" 1040 | % i
Section E | i i
00 or {12  Tr 4 !
7 12t 12134 266 | ; |
12131 17' | Not sampled | ! !

45V o' | 13'8%" No¥ sampled S E
138" 14! 2676 1
141 | 14134 Not samfled n
| 14139 15! 1257 o

151" 16164 Not Sampled |
Thickne*s 11410 1041 ; o ,
Bow ™ 0' 1473" Not Sampled S |

{

1403014170 3124 L s )
14171119 [ Not sampled -+ (o %

Average | 50.8' ; 900 « ;
100W or | 16 Tr . | |

am——

122w ot 11616" Tr % ; %




TABLE HEAVY MIUEFAL AND OVERDURDEN _IN BORES

ORIGIN OF CO=ORDINATES s

. ——

| peern |
{FRoM | o |

BORE

' ‘ § : v, |
Section G, | ‘ ‘ ' l
1720 or | 71 { f .

: 71 L 714n :
91 j1016m i 8 ; é j ;
10'6" {14t | Not Sambled ; f
195w 0t Gign Tr : ! | : ;
' ~91én 1016 | 388 a | ; | !
10'6" (15" | Not Sampled | é § '
15t (17! Tr ; | : |
2400 oV 17T Tr @ g |
' i
Average | 0.5' 388 | ; | %
285w | or | 23t i 7 | i § ; |
330W 0v | 221 Ty { ! ; ;
390 or {19 | Tr | ! §~ | ; '
510w or 22t Tr : ‘ | é ;
610w o'y 9" | Tr | | : @ :
875w o' +11' { Tr : | ; § ;
955w o' {19m ! Tr g | i g
985w o' | 23t | Tr | : 5 |
1080w o+ : 8* | Tr : J g
1135w o' {7° Tr | f ! |
LINE 169758, : g % ' | i |
Origin: 423 /ft, east of iwestern | . : -
fence. of Marine Parade, ias shown i i
in Plate 1, Fig. 2. i j “ ) : !
; _4 ;o i i
35E | ov i 2v 410 | ; P 3
00 ov | 121 | Tr : i 2 5
120 | 12'3" 510 i o
1213m 13" Not sampled i %
13+ 14 | 803 |- i ]
14 (16' HNot sampled i ; i i
Thickness | 2! 465 | 1 | i
30W ' (10'6" Tr ; ; : g
10t6v 10t9n 148 i 2 !
~|10'9" 13" Not Samoled i § §
Average r1.6v; 435 1 - i
Section B. ? § R 3 | |
6 5w o' 16'6m | Tr | o | |
115w or tor o Tr ! | |
9' {9'3"; 141 . i %
913412'  |Not sampled | | | |
13'3913'6"Not sampled | ! | ;
s
1657 0! | 814" |Not sampled ; ; f
grgn | Brén| 718 B i
816m 91  Not sampled i | i
! ! i * ! ‘=
! § : | |
a ¥ ; ‘

4
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 TABLE - ' HFAVY MTURBEAL AND OVERRU 1-BORES

DEPTH | 1IBS/ |
Y i
FROM | 0 ! YD, |
: 4

C[Jo FT. -

PR, PPN

255W o 13' Tr B ; %
320W 0! 5 181 Tr ; ;
425y 0! 16! Tr | !
445w 16! §2316" Tr ! ; ;
465w ot [22' | Tr “ : : |
505W or {22! Ty i g ,
54 5W L * 221 Tr i ot :
585t 01 22t Tr ! i :
6257 or . 17' | Tr : | |
665 or ¢
705W or |
745w o 16t Tr
7850 or
825w or . 12': Tr ; . .
8651 or | 21| Tr g | §
906w or o 22! Tr : s :
94 5W o 16! Tr h ?
985w or | 1l2' | Tr | ; i
1025w or ¢ 7vi Tr i g
1125w or . 6vi Tr : ; g
1225W 0! 71 Tp ' % :
1325W or | 6! | Tr . ; ‘ 3
1425 o) 12t Tr ;
1525w o} 61 | |
1625W ot 71 4
2025W o' 7t Tr ; H
2125W ov [12%6" Tr | 3 | 5
2225Y or i 7'{ Tr 5 § §

[P
S S e D ! e £ TR

b
N o
F3 3
M

e R« L i T TR el ST AR S 17 e i SR

2 A E A A T VTR 8 A S S S 1

2325W or . 6'i Tr ; a E
2525W 6! 7' Tr { i ' i
2825w o 6v ¢ Tr | i . 5
- 3125W o i 12' i Tr ; ; g
3425w o 6t | Tr : i : x |
3725W or ; 7v i Tr ; : ? ) E
- 4025w o' :12' | Tr- | f ; g g
43250 o' | 7' Tr. | | i | 3 )
I 155, = — | | : |
LINF_185758. P | : é ?
Origin: 431 ft.iwest of Marin@ , ; | é
Parade as ghown in Plate 1, : ] § ; |
50T, { Not Samﬁled | § % |
16F o} 16t Tr ; |

00 o 11 i P
vl
61 g1 72.1 i i
ov i 12'% Tr S|
12 | 15 14.5 [ '
15':18'5m  Tr. . ‘ |
AOW 0! 6! Tr Do
6+ | 9 27.0
91 11! Tr

Toow | O' ,11' | Tr.

4k v e ot w3 I

P

A

IBS/ - | O/BRDN -



‘TABLE

‘ORIGIN OF CO-ORDINATES s~ —_—

HFEAVY MIUERAL AND

QVEREURD

EN_IN BORES

FROM | TO

IBS/ {0/BH
CU. : FZ
- YD

L
' w7c
71 716n
7|6ng9|3u
9'3n:111

R

25.3
Tr

79.2 |
452 i
82.8 |
Tr i

200w

o ;2l9"
2l9ll %'

ol

Not sampled
1250
Not sampled

224W

Average

105
e

250w
390w
56 5W

' 606n
6t6n 6110n
6'10“ 81

e e AL

_Tr5 Q
435 |
Not Sampled

0! 25 én
5|6n,
8|3n ;9|

i

[
Tr T

l3n§ 233 i
. Not sa

mﬁled

220w

t6n

o' | 576

P Tr !

51én | 5110% 638
| Missing,

" Average

5|10ﬁ A

1.5
_ 1

]

266

260w
300W

429ft, eas
Plate 1 .

(oL ; 15!

Kingscliffe St. A

No dample

ig. 2.

!

-

Tr
======E

s el o

5
of westernlfence Of?
s shown in

i
1]

60E

oL 1'6"

60.1, |

20E

0! 6n
6n gn
gn 2161

No :sample
1251 |
No_sample

00

o' ' 10' |

J

Tr _j

Average

¢

1251

oW

‘é! 2

9r | 121
12

12'6n 15-

ﬂ2l6N;

' 9|‘\

42
68
Tr
70
Tr
24

e A e ees 4 g s s kS o
[PRSAREAG S v -t

o E s e o U S AW s

0 i 5 PRI e EURRET S R R i

A SO 8 b o 3 SV . RRTARE I

D AR o AR 3

A €A S Sl A RS 2 B

4



L4BLE

"ORIGIN OF CO-OFDINATES 3~

HEA'I M;JETAL LID OVERRL

2UEN_IN BORES

BORE

DEF "’”II

|

FBON ] TO

YD, |

LBS/ O/B './.L\l

1BS/

YD,

To/erott

1.

37w

ot
7! gn
8'9n99 2
l3nﬂ2! n

s BT,

7
: 8

i
Tr
503

Not sampled

70w

Thickness

%i 2

' fgt 2

9t 12|
12!
12!6«&5!

96'

|

2!6"5

36
295

120w

ot ; '
' C B
L

91 1121 |

12¢
15!

W
=

Average

301"

[\
o]
el

Section B,

155w
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