VEPARIMENT OP MINES
SOUTH AUSTRALIA

Report on
MACHINE AUGER BORING - GYPSUM DipOSIT
BLOCKS G & N, MUNDAED STUART, COUNTY _YUUNG _ . -

(C.M, KuCiEL)

Ly

J.G, Ulliver
- Geologist

NUGN MBTALLIUSE SnCTIUN
GEOLOGGTIGAL SURVEY

LUNTENTS Loge ‘
L. Abstract ' 1 '“t
2, Introdustion o S {
3. Goology ' 2
4, Hesults ol Voring 2
3 Results of ‘urtial :lhewmical inalyses 3
6. Rooervai' ' ' 5
7. v.onclusions 3

Appondix 1 - Ueological Logs of Hachiuae suger ‘
lioreliolos, x

1I - lesults of Purtial ' hiomical Analysss,

- Ylan Ng. . Tigla . Sgsle

63-830 Location of boruholus~Morgan 1 inch = 100 feet.

Gypsum Veposit bBlocks : & N
ld, Stuart, ML 665 u 678
(c.i. Kuchiel)

64=253 Morgan Gypsun leposit -~ .rows 1 inch = 100 feet ;
Sections. , '

53629 Morgan Gypeuw bepusit - Locality Various.
’ Flan, -

flupt, bk, No, 98/137 %
6,5, No, 2882 !
ir.m, 801/61

27th May, 1964



DEPARTMENT OF MINES
SOUTH AUSTRALIA

Report on
AC AUQER 0O 0 o 8 Epus8
DRED (#) 0

(C.M, KUCMEL)

1, ABSTRACT

Augor boring on a gypsum dune, north-oset of Morgan,
has proved 1,300,000 cubic yards of crude gypasuam, Total
| reserves vtthln H.L nos, 665 and 678 exceed this value as the
gypsua oxtends outeide tho area tested. 400,000 cubic yards of
flour gypsum, averaging 83,6% CaB0, .24 .0 cover 900,000 oubio
yards of seed gypsum, averaging 75. 6$ 8a80, .24,0. The under
-lying gypeeous olay is too low grade to wasfrant exploitation,

. _Following a request from Mr., C.M, Kuchel, Miscellansous
(Gyplun) Loases nos, 665 and 678 situsted in Blocks Q and N,

llundred Stuart, County Young, 10 miles north-east of Morgan and

114 miles north-ecast of Adolntdé.‘vuro inspectod on 2nd September .

1963,

: The leuses wore topographically surveysd from 16th to
25th Soptumber 196) and a programme of 28 machine augor Loles
wags devised to test the most promieing arca, Tho acoompanying
plans and sections are based on a ogadta theodolite survey by
6. Samuel (Surveyor)., Boring cosmonced onlasth ﬂovembor and wvas
completed on 16th December 1963, Tho geological loge of the.
boroholo- are npponded togethor vith the results of partial
chomical analyses of samplos submittod to The Australian Mineral

" Dovelopmont Laboratories, |
Erxevious Reporia
Hiller, P.0, (1964) Roconnaissance Survey - Quaternary Sedimont-
ary Sucoossion and Sub-surface Drainage - -
Murray River Irrigation Area,
unpub, R,B, 58/5.
uorﬂtt. P.B, and Mosking, P.K, (1962) Horgan Gypsum Uuhlng

Tests.
Min, Rev. 114, p. 9—12
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- . seed gypsum Qutcrope.
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e

Nhitsen, 0.7, (1963) Gypsum Depesit, DBlocks ¢ and H, Ild. Stuart.
M

‘-ni R‘V. 113. 9.25-31.

A GEQLOOY ,

' The general geology of the area, which is mear the morthe
néoton_a margin of the Murray Dasin, has boen described Ly
Vhisten (1963).

‘ Miscollaneous (Oypsum) Loases nos. 665 and 678 cover
portion of a sead gypoum dupe on the castern rim ef & ahailov
doprossion. Boed gypsum s Loing quarried on tho adjncent leaso
po, 667 (see localuty plan no. 8 3625). The dune has buen
formod by the aotion of the prevailing winds on the orystalline
¢ypoun which was deposited in the lake bed. At the surface
the seod has woathered to amorphous flour gypoum.

| 'l‘ho sediments oxposod in a small qmlriy on tho southe
west margin of the depruseion are clayey marls, regurdod as an
upper horison of the Morgen Limestonw (Miocceme) covared Ly
Pligoene limostones (Dr. N.H. Ludbrook, pera. comm.)

RESULLS 'R_PO,
The results of tho 28 wachine augor Loreholes are
outitnegt on tho Bccospanying oross -eonohn. plan mo. 64-233,

‘4 Samples were taken over 3 feet intorvals, hence all
s_eolouiogl boumlﬁriu ‘are epproximate., Due to the grinding
aotion of‘ﬂ:o bit, 4t vas d1ffioult in places to differentiato
Letveon flour and fine sced, -

Iﬁ the lowar aréao. the surface Layer of flour gypeum
gonorally, is cevered Ly & superficial layer of loam (lues than
1 réps thick). In the viomw of borelicles nos. LA, cjm a3,



3. .
The flour gypsum, averaging 3.5 feot in thikness,
‘48 white to pale brown ar pale pink in colour, The wmaximum depth

of flour, viaz, 10 togt. vas intersected im bLorehole No, .2,
The intarval frbn 11 to 16 foot in borehoio no, Al e
logged as flour gypaum but Ay reprosent vory fine ssed gypeum, -
Seed gypsum varto;.tn colour from vhito, cream, light
brown and orange to yollow-brown and rod brown at depth, ‘The

darker celour gonerally>1nd£catas the preionuo of 6;ay. Tho max-

imum grain sise of the sced in tho eugor samples was 4 inoh, SQad: "

gypsum was penetrated to & depth of 30 feet, the limit of tho
~ boring plﬁnt. in borehole mo., B.4, A '

The seoed gypsum is underiain by.nottlod_yallowébroun.
grey and green sandy olay'which forme the surface of th; deproge~
ion at R.L, 62 foot.“Thxo clay contains the crystaliine gypsum
previously 1nv0lt1¢n£qd by Vhitten (1962). Tho mean gypsum com-
tent of the clay 1s 45X caSo, 21,0, ‘

The base of-tho aon gypesum slopes gently upwards to;

wvards the oast to the 80 feet lovel (see cross-seotions U-ut,

CeCt, Fukt and O-G'). In oross-suction B=-B', a sandy and gravelly '

fecies of the baoal‘élay vas detocted a?d 8 lens of fine olayey
sand uai intersocted frum 6 to 9 feut 4in bLorehole B2 below the
lflour gypsusm, .

H In oross=-seotione D-O? ahu,E.E'; soeed gypsum is undore
lain by kunkar which caps the basal gypseous clays, The kunkar
marks the edgo of 8 morev extensive depreassion thoh existedbe~
fo;athe acoumulation of tho seed gypsum,, The maximun kuown
thickness of kunkar is 6 feet, which was interecctsd in Loroehols
no. D1,

3oth flour and ﬁood gypsum axtend to the north and vast

beyond tho arda tested,

The results of partial chemical analysvs are summarised
belowy full dotaile ard apponded and the gypsum content of the

bamplsa is inoluded in the geological logs of the borsholes,.

to.
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Flour Gypsun Hean Ha;inupgdmm
Gypsum (Cas0y ,21,0) 83.6% '97£35% 0=3' in Lorehole po.‘
Calcoium uarbonaio b, 9.{5% 0=)' 4in borshole no.,
(caco,) Fh . |
Acid Insolubles 10.8% 25,8% 0-3' 4im borehole mno, ' .
y Blo
Iron Oxide(Fozoj.) . 0,304 1.29% 03" in boreshole me.
. G1. T
8alt (Nacl) 0.15% 0.38% 0-3' in borshole mo. |
: Fjo
 Seed Gypsum, Mean Haxdsnuu .
Gypsum (Caso“.zuao) 75.6% 95&755 3-15% in bLercholw no.F‘
' ’ A%, el
Caloium Carbonate bopi 2,25% 4=9* in borehole no.!-'
(cacos) a2, ‘
Acid Insolubles C17.4% 38,0% 6-<12' in borehole no,
. ’ V3,
Iron Oxide (Fazoj.) 0.58% 1.459% 9-12' in borohﬁle ne. a
Salt (Naul) 0.16% 0.47% 9-12' in Lorehols mo. ..
. 01, .

The two samples cvollectod from pits A and 9. which
repro-oﬁtod versical faces of 4 foet and 3 foet rospeotively, Qoroi
tnoludod in the calculations of tho moan assays for seod gypeum,

The thickaess development of high srade.oued gypsuw was
intorsected in borchiole no, B84 where 30 feet of gypsum avoraged
93.7% CasS0y . 21,0,

The content of'acid insolubles incroasud genarally with
depth duo to the presonce of sand and olay toward the base of the
soed gypsum,

Tha caloium carbonate (03003) content inorvased noar
the kunkar horison, MHuch of the basal clay was rich in carbonate.é
ky.0% Caco3 was recorded from 9 to 12 feet in boruchole Eb, ;

No amomalously high amounts of eithur iron oxide

P

(F.aoj) or salt (Natl) were obtained,



5.

RESERVES

Reserves of orudevgypuum proved by boring arei
500,000 cubic yards of flour gypsum, and
900,000 ocubic yards of sced gypsunm, _
as out11n0¢ on the eccompunying oross soctions plan ﬁo. 642573,

Total orude soed gypsum wvould excesd 1 million cubic yards as

borsholos mos. Al, A2, A3, Ab, 52. B4, 3, £3 and F2 did not reach

the base of the gypsum dune, 7Total reserves within tho two
olafms are 1n'oxcoae of these valuen as the gypeum exfonda north
end oast of the area tusted, -
¥ith the removal of deleturious sand, olay and kunkar
fragments, reserves of gypsum (opaotttb gravity =« 2.3) are os-
timatoed 0o1= ' _
flour - with an average grade of 83,6% Caso“.zugo
1/3 million cubic yards = § million tons,
soed - with am averago grade of 75,6% unSOa.auao
2/3 willion cubic yards = 1 million tons,
The tounages of refined gypsua obtuinéd will dJdepend on the

efficiency of the boneficlution procuss,

N CONCLUSIONS
Augoer boring on & gypsum dune in Hiscellineoua (Gypsum)
Loass no, 665 intersected flour and soed gypsum underlain Ly kun-
har, aand..grnvel and gypsusous alay, ‘

- Proved reserves of corudo gypsum are 1,300,000 cubio
yards, consisting of 400,000 cubioc yards of flour and 900,000 oubi
yarda of seod gypsum,

The average gypsum content of the flour is 8§3,.6%
caso, 21,0 and of the secd 73.6% Ca80, .21,0, |
Vith an efficlent upgrading prucess, the proved re=-

sarves could roalise 1 willion tons of refined aqad gypoun, and

half million tons ef flour gypsum,



6.
Further boring is required to test tho extension of
the gypsum north and usast of the area tosted,
JGO 1 AGK AWK / 0 VER

27.5. 64 GROLOGIS
NONMETALLICS SROTION,



APPENDIX X

GEOLOGICAL LOGS OF
MACHINE AVGER BORUBMOLES,
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Dorehole Mo, A)

oath (feeg)  coplynn0

o 4 76.1
11 70.8
11 16 77.3
16 20 © 634
Eakahsla_!n‘_éa ,
Dapsh (£est) CaB0y, .2H,0
Exem In (%)
o 6 91,10
6 12 84,59
12 164 74.20
Exem Ia (%)
0 3
5 p 90.60
6 24 73.03
e N A
ggnsn_iggg;) CaS0, .2H,0
Exem Ia (%)
0 3 97.43
3 . 15 95,73
15 27 87.45

 besorinsien

¥hite flour gypsua,

Yale brownm seod gyﬁaun.

Pale brown flow gypsum with agy-
rogates of eced,

Light Lrown seed gypsum.

Laagrintien
tffuhite flour gypeum.
Pale brown soaed gypsum,

Light brovﬁ scod gypasun,

DRogpoxiption

Yhite flour gypsum. {

Pale brown flour gypsum grading ' ;
down inte fine scod,

ldo brown at top, darker with depth,
suved gypsum,

Depcripntion
¥hite floﬁr gypoum, ) l
Offwhiste seed gypsum,

Light brown sced gypswun with some
flour from 1% to 18 feot, :

I



‘Pepth (faes)  Ce80,.21,0
Yxom Ig ()
o 3. 59.1
3 12 76.3
13 18 58.75
18 2
42,73
21 A
A .
Panth _(feet) CaS0, 21,0
Irom ~ Ta (%)
o 6 84,35
6 9 37.23
9 12 52,93
12 21 63.3
Barshels Ko, B)
Depth (feat) eSO, .21.0
Erom Tg (%)
0 3 80.7
3 12 69.0
12 18 65.3
18 21 48.s55
21 24 25.85
24 29 17.6

Deporintion

vale plﬁk to brown sandy and clayey
flour gypsum,

Cream fino seed gypsum,

Light brown sandy and clayey aeed
dgypsun,

Light broin seod gypaum with
abundant sand and clay and minor
crystalline gypsum,

Yellow brown sandy clay with ory-

stalline gypsun and kunkar fresnonto.?

Deperiptien
Yhite to pale brown flour gypsum,

Light brown fine clayey sand with
sood gypsum,

Urown seed gypoumi clayey and sandy,

Light brown seed with whito pclleto
of clay and seed gypsua,

Leggriptien
¥hite flour gypsum,

Light brown to pink fine scod and
flour gypsum,

Pale brown fine soed gypsum with
wminor sand, .

Fale brown sand, clayey and gypseous. .

Coarse sand to gravel, olayey
and gypsuous,

As for 21 to 24 foot with kunkar
fraguents.



Borehele Mo, B4
) Ca80, .21,0
From o (2)
o 9 © 93.7
9 2) 94,5
21 30 93.0
Boxghole Ne, ¢l
Dapth (feet) Cas0,.2H,0
Yrom To (£)
V] 9 83.85
3 15 81.9
13 21 59.9
21 27 55.1
27 30 48.4
Eﬂlﬂhﬁlﬁ !g,'cg
Depth (foat) caSo~.znzo
¥rem Ia (%)
V] 10 85,7
10 15 60,73
13 23 39.7

Borehole BQ, C3

Depth (feot) Casbb.auaob

From To (#)
] 3 92,3
3 ' 9 86,9
9 12 83.2

foat

J.

Lesoripngion

Hhtcebto pale brown sced gypsuam,

lescription

¥hite flour gypouam,
Yale brovnbto grey soed gypsuwm,

Pale brown seed gypsum sandy and :
clayey, '

Light brown seod gypsum asandy and '
-e)ayey with nodules of camented sced,

light yellow bLrown sandy clay with

abundant crystalline gypsum and
kunkar fraguents, _ :

Degeriptien
F¥ale brown to white flour gypsua,

Light Lrown seed gypsua clayevy and
sundy, -

Light brown gsandy clay with soad
gypswun, '

Vescription
iream seed gypsoua,

Vuitoe flour gypsum with minor 1light
red=-brown colay at top,

Yalo orange-brown fine seod gypsum,



Bershole No, C4

Leoth (fees) CaS0, .2H.0
Pron I9g '22)
o 3 93.8
;) 9 86.1
9 12
76,3
12 13
1y 18 4.7
Dongh (feeg) cCaS0 2H:0
Yrom Ie ? .
3 9 76.7
12 21 58,6
21 24 37.6
2h 27 29.0
Borshole Mo, B2
Repth (foet) CaS0, 21,0
Exom.. Ig 'zﬁ)
0 3 82.0
6 86.4
9 76.1
9 13 60.5
15 ‘18 63.5
18 21 . 75.7
21 -1 58.7

¥hite

Pegporipntion

to pale browam flour gypsum,

Pale orango-brown to palo yaollow-

fine
Croné
Light

Light
clay

White

Light
with

Light

sued with flour gypeum,
sead gypsum,
Lrown seud gypsum,

brown scaed over yellow browm
containing orystalline gypsum,

. Demexintion
flour gypsum.

brown to pale rod=brOwn sced
miner flour gypsum,

brown seed gypsum with cemented '

pollets of seed gypsum,

Light

hrbvn seed, alayvy with some

kunkar fragments,

Xunkar fregments, 1ight brown seed °
gypsum and clay. .

Kunkar with less gypsum and clay,

Peagription

Offwhite flour gypsum,

Offwhite fhne seed gypasum,

Light

brown seed gypsum with minor

sand,

Pale yellow-brown fime sandy seod
gypsum, ’

_ Pale brown to white seod gypaum,

irystalline gypsum with kunkar frag-
monts and light red-brpwn olay,

" Pale red-brown sved gypsus with sand, |



- Barchols No. P3
Dsoth (foat) CaS0,.211,0
. From To (%)
o 6 73.3
6 12 52,7
12 15 66,5'
13 18 -
18 P31 -
Barehole No, D&
Depth (feot) CaB0, .2H 0
From To (%)
0 3 92,7
3 12 80.1
1R 15 59.1
15 16}  27.4

Erem e (%)
0 6 63.7
6 9 b5.9
Borshole No, El
Benth (feag) caSo .20
Exem  Ia (i)
0 78.1
3 9 83.0
9 12738
12 18 77.6
18 21 51.0

5.

Dgascription
Pale browm flour gypswua,

Pale r.d-brovn aeed gypsun vtth ttno
to coarse sand, .

As above but paler with 1ouqu¢.
Kunkar pebbles with miner brown clay,

Grey caloareocus clay with kunkar
pebbles,

-mmmn ] g

: Vhito flour gypeum over aeed gypesum,

ralo orange-brown sced gypsunm,

Pale orango-brown clayey and sandy
sved gypsum,

Groy to yellow brown sandy clay vtth
minor oryetalline gypsunm,

Dgsorintion

Hinor flour gypsum over light-bLrown
eeed with olay and some corystalline
gypoum,

Crystalline gypsum and kunker frag-
ments in yellow-graeemn clay,

begeription

White flour o&er sead gypsum,

"Seed gypeum, fine with esome flour,

Beod gypsum, light brown,
Fine soed gypsum with flour,

Pale red-brpwn clayey sced gypsum
with kunkar fraegments,



Barehola Ne, ¥2
bepth (feog) caso, 2110
Prom Te (%) A riptio

0 6 83.4 Vhite flour gypsuas. \

é 9 79.6 Light brown sead gypsum with miner :

» flour at top, l

9 12 65.0 Light brown sced gypsum with eand, ‘

12 14 24,7 Xunkar fragmonts with light brown '
. clay, sand and eced gypsum,

Borahols Ne, ¥3
Renth (feet) CaB0y .2i1,0 | |
Exem Ia ?i) Besarintion

0 3 87.0 Uftwhite flour gypsum, |
3 9 86.5 Pale brown fine seod gypsua, ;
9 18 83.6 Ag for 3 to 9 faet, i
18 a1 '09.3 Pale Lrewn saed gypsum with sand and f
o minor kunkar fragments, i
borghels Mo, Kb !‘
. ) i
Daxth ‘:ggﬁl c;sot 2H2°
Exea Ie £) Dasorintiald
0 3 84%.7 White flour gypsum owur seed and cory-.
. stalline gypouam, :
3 9 ho.7 Crystalline gypsum in palo yollow-
_ . Lrown sandy clay,
9 12 29,2 Yellov Urown calcarcous olay with
oryetalline gypsum,

Boxehele Re, Fl ‘
Dapth (foet) caso, .2M,0 |
¥Erom Ia (3) Degoription

¢] é 88,6 Flour gypesum,

6 9 70.1 - Flour ever brown seed gypsum, |
9 12 59.1 Urange bLrown clayoy acod gypsiuu, ;
12 A 144 48,6 - lrown seed gypsum with clay and ntnoé

kunkar fragments. ]

i



Do (] N P

Caso 2“20
5 )
0 > i
3 83.4
6 9 78.9
9 12 53.1
Borohele Mo, F3
Repth (feagx) caSo, (’“z°
Exem I (£)
o 3 91,9
3 12 72,0
12 13 15.9
Dborebgla No, Fh
bepth (feet) Ca80, . 2!!2)
Exem I - (%)
o p) 74.3
3 é 69,8
é 9 38,6
Barehala Ne, 01

Renth (feag) CaS0,.32M 0
Prom Io (%)

0 3 70.8

3 é 65.0

_Ninor flour over sead gypsus,

s°qd gypsum,

Yeseription.

Flour with minesr sead gypeum.
Sood gypsum with minor flour.

Se0d gypsum with sand and kunkar
fragments,

Das t l

i

Flour gypeum, ]
f

Fmo white to pale brown seved gypsuam, L

Ualcarcous clay with minor oryunntnoi.

gypouu, P

Dasgription.

Flour over fine soed gypsum, S '

$9od pJypsum ever orystalline gypsum u

pale greon-gray clay,

Crystalline gypsus in yollowsbrowan . -
sandy and calcareous clay, L

Deagxiptien

Plour gypsum with nodulos of seed
gypsun, Li_‘

clay at 6 feat, : { s



Bershole Ko, O3
Bepsh (feot) CeS0, 21,0
Erom I (%)

o 4 90 .4
h .9 36.3
9 12 1k.33

Berahole Neo, 03
D ) caSo, .20
rm 1o (%)

o 12 91.1

12 15 9.2

Pesoription
¥lour gypsum,
Clayoy seed gypsum.

' Kunkar fraguents and yellow-brown
olay with corystalline gypasum,

Leagription
Pale brown coarse seod gypsum with
minor flour on top.

Light brown sved gvor light groeen~-
groy oley,



APPENDIX IX

RESULTS OF PARTIAL

CHEMICAL ANALYSES
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1.

Bore Sample Depth Gypsum Calc, Carb, Insols, Ferric B8als
(foat) Ca80,3M,0 Caco Oxide NaCi

. 3 . F
Pit — °3°g
Sample '
(1) A3293/63 o0 & 91,2 1,36 . 7.45 0.21 0,010
Pit
Samplo .
(3) 3294 o 5 94,3 1.31 4,40 0.17 0,013
AL 3295 o & 6.1 7.3 1k.0 . 0.62 0,023
3296 4 11 70.8 h.22 | 230 4,06 0.130
3297 11 16 77.5 4,37 16.5 0.52 0,173
3298 16 20 63,4 1.4 21,3 1.26 0,230
A2 hoa2 o 6 91.10 2,70 9.4o 0.17 0.19
%023 6 12 84,55 4.As 16.20 0.13 ¢.16
4024 12 16} 74.20 5,40 26.40 0.96 0.2)
A3 4025 0 6 9%0.60 3.25 10.4% 0.26 0,18
ho2é 6 14 73,05 340 26,85 0.71. 0,17
AY  Jo27 0 3 97.25 1,95 3.50 0.08 0,12
hozs 3 15 95.75 1.20 . k.50 0.16 0,06
. hoRg 15 27 87.k8 2a.% 13.05 0.33 0.1)
B1  4oé) 0 3 39.1 9.55% 23,8 - 1,06 0,23
4064 3 12 76.) 5,23 15.3% - 0.39 0,16
40653 12 18 38.75 8,15  27.9 1.37 Q.26
Loéé6 18 24 &a2.,7% 28.80 © 22,7 1,64 0,27
B2 k067 o 6 84,55 2,55 11,43 0.29 0,09
" ho6s 6 9 37.35 5.0 50.3 1,94 0,34
ho69 9 12 32,95 6.43 4.7 1,49 0.29
ko7o 12 21 63.3  h.63 28.7 0.83 0.18
B3 hom 0 3 80.7 3.1 1h.0 0.36 0.16
ho72 3 12 é69.0 4.0 2k .43 0.59 0.21
4073 = 12 18 65.3 3.7 27.1 0.57 0,15
ko74 18 31 48.35 9.7 39.73 0.65 0.13
4073 21 2% 23,85 34.6 36,0 1.14 0.16
ho76 2k 27 17.6 36.7 - 38.9 1.68 0,91
B4 4077 o 9 937 1.65 .03 0.15 0,02
ko768 9 21  9h.5  1.45 4,12 0.15 0.06
&o79 21 30 93.0 1.23 k.95 0.17 0.07
61 4080 6o 3 8383 2,6 11,40 0.17 o.01
5081 3 13 81.9 1,8 R LTS ] 0.29 0,10
ho82 13 21 39.9 4.9) 29,25 1,21 0,.2)
ko8) 2 27 551 10,7 26,76 1.45 0.36
4oBh 27 J0 sk 25,6 19.0 1.6 0.18
c2  koss 0 10 83.7 L.73 6.85 0.4 0,15
ho86 10 135 60,75 6.75 25,33 1.5 0,32

kosy 15 2 39.7 7.8) 42.85 2.37 0.54

e o g e 0
e Ll el e
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BoroSample

2,

C3 AkoB88/6)

ch

9 8

pa

nj)

ph

b5

EY

¢

B3

Lh

4o89
kogo

hogy,

ho92
ho93
Look
ba3s
4456
4457
438

hA439

4460
Lhér
4462
h46)
hhéh
L4463
khéé
k467
Lhés
hhé9
W&j0
4095
4o9é6
koo
4o9s
bogy
4100
(Y1) 8
4472
h473
74
kl73
k76
k77
478
W79
k8o
1113
482
448>
L4sh

8alts i o

Depth Gypsum Calc.Card, lnsels., PYerric
g“"} Ca80, 2 caco, 93;8; u‘°l;ffiﬁ~'
6 3 923 1.78 5.7 0.17 0.06 |

3 9 86,9 2.6 . 8,63 0.28 0.09 ﬁ

9 12 832 L) jo.8 0.45 0.27 i

0 3 93.8 2.1 5.0 0.11 0.03 '

3 9 86,4 2,68 10.25 0.29 0,10

9 15 76,3 k.3 18.0 0.72 0.13
15 18  s4,7 8.3 2%.1 1.05 (9.08

o 3 928 2.2 3.95 0.09 0.01

3 9 76.7 3.1 17.5 0.56 0.46

9 12 74.9 4.6 18.) 0.7% 0,47 .0
12 21 58.6 16,65 22,4 0.9% o2 1, i
21 a4 37.6 k0.3 15:8 1.52 0,35 L
ak 27 29.0 U8.8 . 13.6 1.70 0,33 .
o 3 82,0 2.8 13.% 0.23 0,06

3 6 864 1.4 11,0 0.18 0.0

6 9 76,1 b3 16.1 0.62 0N i
9 15 60.5  3.85 30.5 1,00 0,18 7
15 18 63.5 k.35 27.7 0.y2 0,18

18 21 75.7 4.0 17.6 0.60 0,15

21 a4 48,7 21.8 21.6 1.39 0,25 !

O 6 733 5.4 19.2 0.42 0.25

6 12 52,7 5.4 38,0 1,00 0.21 |
12 15 66,5 k.8 235.9 0.76 0.22 .;;'irV
0 3 92,7 1.79 .90 0.08 =1’ 0
3 12 8o.1  2.70 U 0.23 0.23 i .o
12 13 59.8 7.57 28.8 0.33 0.15 ;":;{1
15 16} 27,4  17.6 8.4 0.70 047 U7
0 6 6357 9.25 21,8 0.29 0.08 .. .-
6 9 k3.9 35.6 17.5 0.37 0,06

0 3 78.1 2,35 18.1 0.29 0.03 .

3 9 83.0 2.7 13.0 . 0.30 0.4

9 12 73.5 A7 19.6 7 0.5 0.4 !

12 18 77.6 473 16.0 0.36 0.2

18 21 51.0 19.9 25.2 0.98 0.27 I

o 6 83k 3.95 11.8 0.29 0,18

6 9 79.6 5.4 11.9 o.k4 o0.22 |-

9 12 650 7.05 23,7 1.1 o0 |

12 1% 24,7  50.1 19.3 1.29 0,35 |

© 3 87.0 2,43 9.0 0.20 0,02 .

3 9 863 2. 9.8 0.25 0.18 I

9 18 83.6 2.15 13.1 0,35 0,12 .

18 21 k9.6 11.2 36.1 1.09 0.23 |

6 3 8,7 3.7% 9.3 0.35 0.03

K
L
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b
!



Dore Bample Depth

) 3-‘

!é;;f‘%eﬁicasogggag Caco., Insols, Fe 0, Haal

b 4483 3 9 k0.7 37.8 16.% 1.26 o.01.
4486 9 12 29.2 47.0 .18.6 1,92 0,05

F1 4487 0 6 88,6 4,35 by 0.20 0.3)
Lhss 6 9 70.1 6.13 18.8 0.935 0.29
khag 9 12 59.1 h.8 28.8 1.15 0.20
4490 12 A4 K86 13.5 31.0% 1.45 o0.28

F2 4hor 0 3 82,1 1.8 12,9 0.30 0,83
4492 3 6 834 a.s 11.6 0.29 0,31
b493 6 9 78.9 4.0 U] 0.58 0.a6
hhgh 9 12 33.1 21,4 21,1 1.00 0,83

Py hkys o 3 9.9 2.75 3.6 0.10 ©.38
hi96 3 12 72,0 4.2 20.93 0.60 0,19
bhoy 132 15 13,9 7.1 38,9 1.76 0.13

b 4503 0 3 4. 9.93 13.8 0.44 0,02
" B306 3 6 69.8 16.9 11.) 0.k8 o0.01
4507 6 9 8.6 37.3 18.9 1.33 o0.02

G1 Ukgs 0 3 70.8 5.3 17.8 1.29 0.89
bu99 3 6 65.0 6.63 2,3 1.8 0.2)

62 4300 0 & 9g90.4 3.8 3.6 0,10 0.33
sk 301 » 9 265  ak.23 3.0 1.18 0.36
4508 9 12 1h.,35  bb4.4 33.4 1.69 0.51

a3 4303 0 12 91.1 2.6 b9 0.21 0,07
b503 12 15 19.6 37.4 0.97 0,05

J9.2
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