
DEPARTMENT OF MINES 
SOOTH AUSTUALIA 

Report on 

HACMINB AtiOEK BOMNO - GYPStM DKPOSXT 

BLOCKS Q Q , MVHPftKD STUART. COUNTY YOUNQ 

(O.H. KUCtiEL) 

by 

J . a . O i l l v e r 
Ueologia t 

NGN MftTALLXcS SCJ.TIuN 
UEOLOOIGAL SUBVl'.Y 

V'o/te 

I . Abstrac t 1 
2 . In t roduut iou X 

3 . Geology 2 
4 . Haaulta o f boring 2 
3 . Keaults o f P a r t i a l 1 

Leiuloal Analytics J 

6 . Haservas 3 

7 . •• onoluaiona 3 

Appendix 1 - O e o l o u i c a l Logs o f Hauhiiivt AU«or 
Uoreliolos. 

I I - l ieaul ts o f P a r t i a l Uomical Analyses . 

U L a a J i a . l i i l a KsiLLa. 
63 -830 Locat ion o f boraholus-Morgan 1 inoh - 100 f e a t . 

Gypauei deposi t Blocks 1; & h 
Hd. S t u a r t , ML 663 & 678 

(C. l l . Kuchel) 
6i»-253 Morgan Gypauw i 'opouit - row a I inch * 100 f e a t 

S e c t i o n s . 

03623 Morgan Gypauu bepoai t - L o c a l i t y Var ious , 
i ' l an . 

ft apt". i>k. No. 38/137 
U . S . No. 2882 
I ' . H . 8 0 1 / 6 1 

27th Huy, 196k 



DEPARTMENT 07 MINES 
SOUTH AUSTRALIA 

Report on 

MACHIME AUQBH BORIMO - OYPSUM DEPOSIT 

BLOCKS Q A N. HUNDRED STUART. COUNTY YOUNG 

( c . l t . MJCHBL) 

1 . ABSTRACT 

Augor bor ing an a gypsum dune, n o r t h - u a e t o f Kargan, 
ha* proved 1 , 3 0 0 , 0 0 0 oublo yard* o f crude gypa tun. T o t a l 
r e s e r v e * wi thin » . L . n o * . 66$ and 678 exoeed t h i s value a* the 
gypiua extends outs ide the a r e a t a * 4 « d . <100,000 oublo yard* o f 
f l o u r gypaua, averaging 83 .6 j t C*30l • 2M-0 oover 900 ,000 oublo 
yard* o f * * * d gypaua, averaging 73 .6^ CaSOi.2U„0. The under-
l y i n g gypseous olay 1* too low grade to warrant e x p l o i t a t i o n . 

2 . I NTROPUf'TION 

fol lowing a request from Mr. C.ll , Kuchel, Miaoellaneoua 

(Oypauia) Loaaa* n o * . 66$ and 678 s i t u a t e d i n ll loek* Q and V, 

Hundred S t u a r t , County Young, 10 mi le* n o r t h - e a s t o f Morgan and 

l i l t n l l o * n o r t h - e a s t o f Adelaide, were lnapeoted on 2nd September !. 

1963 . 

The laaaea were topographica l ly surveyed from 16th to 

25th September 1963 and a programme o f 28 machine auger holea 

waa devised to t e a t the stoat proala lng a r e a . The accompanying 

plana and seot lona a r e baaed on a s t a d i a t h e o d o l i t e eurvey by 

0 . Samuel (Surveyor) . Boring commenced on 25th November and waa 

completed on 16th December 1963. Tho g e o l o g i c a l loga o f the 

boreholea a r e appended toge ther with the r e a u l t s o f p a r t i a l 

chemical analyses o f *amplea submitted to The Austra l ian Mineral 

Development L a b o r a t o r i e s . 

P m l g H B fltMnrfcn 

M i l l e r , P.O. (196%) Reoonnalasanoo Survey - Quaternary Sediment-
ary Sucooaalon and Sub-aurfaoe Drainage -
Murray River I r r i g a t i o n Area, 
unpub. R .B . 58/3. 

M o f f l t t , P . B . and Hoaking, P.K. (1962) Morgan Gyp«um Vaehing 
T a a t a . 
Mln. Rev. Ilk, p . 9 - 1 2 . 



V h i t t s n , O.P . ( l ? 6 2 ) Gypsum Deposi t , lULocks U and H, lid. S t u a r t . 
h i n . Rev. 113, p . 2 5 - 3 1 . 

X M L 

The g«n«ral geology o f the a r « a , whloh l a n«ar the n o r t h -

western margin o f the Murray Bas in , ha a boon descr ibed by 

V h i t t e n (19^2) . 

Miscel laneous (Oypauu) Leases noa . 66} and 676 cover 

p o r t i o n o f a seed gypaua dune on the e a s t e r n rim o f a shallow 

depress ion . Seed gypsum l a being quarried on Uto a d j a c e n t l eaao 

no . 667 ( s e e l o c a l u t y plan no . S 3 6 2 3 ) . The dune has been 

formed by the not ion o f the p r e v a i l i n g winds on the c r y s t a l l i n e 

gypsum whloh was deposi ted i n the lake bed. At the s u r f a c e 

the seed has weathered to amorphous f l o u r gypsum. 

The sediments exposed i n a s n a i l quarry on the south-

west margin o f the depress ion a r e c layey marl a , regarded a s un 

upper ho r i s e n o f the Morgan Limestone (Miocene) oovered by 

Pl looeao l imestones (Dr. N.H. Ludbrook, p a r s , comm.) 

h. I ' q u w PF a w f r m a w 

The r e s u l t s o f the 28 machine auger boreholes a r e 

o u t l i n e d on the aoconpanylng c r o s s s e o t l o n a , p lan no . 6 4 - 2 3 3 . 

Samples were taken ovor 3 f e e t i n t e r v a l s , honoe a l l 

goo log ioa l boundaries a r e approximate. Duo to the gr inding 

a o t i o n o f the b i t , i t was d i f f i o u l t i n p l a c e s to d i f f e r e n t i a t e 

between f l o u r and f i n e seed . 

I n the lower a r e a s , the aurfaoe l a y e r o f f l o u r gypeuu 

g o n o r a l l y , i s covered by a s u p e r f i c i a l l a y e r o f loam ( l e a s than 

1 f o o t t h l o k ) . I n the v i o i n l t y o f boreholes noa . 1A, C} and 03, 
seed gypsum outcrops . 



3. 
The f l o u r gyp a urn, avtragiog 3 . 5 f e e t In thfcfcneaa, 

1« white to pale brown or pale pink in c o l o u r . The maximum depth 

o f f l o u r , v i a . 10 f e e t , was in tereeotod i n borehole Mo. <>.2, 

The i n t e r v a l from 11 to 16 foot i n borehole no. Al i a 

lodged as f l o u r gypsum but nay repreaent vory f i n e seed gypaum. 

Seed gypaua v a r i e s i n oolour f r o * white , cream, l i g h t 

brown and orange to yellow-brown and red brown a t dwpth. The 

darker oolour g e n e r a l l y i n d i c a t e s the presonoe o f o l a y . Tho max-

imum g r a i n a iae o f the aeed i n the augor samples was { i n c h . Seed 

gypaua woe penetrated to a depth o f 30 f e e t , the l i m i t o f the 

bor ing p l a n t , i n borehole no. 11.4. 

The aeed gypaua l a underlain by mott led yellow|brown, 

grey and green aandy olay whieh forma the aurfaoe o f the depreas-

ion a t R.L.. 62 f e e t . Thia c lay oontaina the c r y s t a l l i n e gypsum 

previously i n v e s t i g a t e d by Vhl t ten ( 1 9 6 2 ) . Tho mean gypsum con-

t e n t o f the e lay l a 4 5 * ^a&Oj, 211^0. 

The baae o f tho seed gypsum s lopes gent ly upwards t o -

wards the e a s t to the 80 f e e t l e v e l (aee c r o a s - s e o t l o n s l i - l i ' , 

C-C•, Fmf* and 0 - 0 * ) . I n o r o s s - s e o t i o n B - b 1 , a aandy and g r a v e l l y 

f a c i a s o f the b a s a l olay was detected and a l e n s o f f i n e olayey 

sand waa in teraooted from 6 to 9 f e e t i n borehole 1*2 below the 

f l o u r gypsum. 

I n oroas -aeot iona D-u' anU F — a e e d gypsum l a under-

l a i n by kunkar which capa the baaal gypseous c l a y s . The kunkar 

marka the edge o f a more extens ive depreaaion whioh a x l s t e d b e -

f o r e t h e accumulation o f tho seed gypsum.. The maximum known 

thlckneaa o f kunkar i a 6 f e e t , which waa i n t e r s e c t e d in borohole 

no. Dl . 

Both f l o u r and aeed gypsum extend to the north and e a s t 

beyond the arda t e s t e d . 

S. HI8ULT3 OK PARTIAL CHEMICAL ANALYSKS 

The r e e u l t a o f p a r t i a l chemical analyses are auumarleed 

belowi f u l l d e t a i l e erd appended and the gypsum content o f the 

aamplea l a included i n the g e o l o g i c a l logs o f the boreholea . 
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>'lour Oypsum Mean Maximum 

Gypsum (UaSo^l igO) 83.6% 97.25/' 0 - 3 ' In borehole no . 
A4. 

Calcium Carbonate 
(CaC03) 

4.15* 9.95% 0 - 3 * i n borehole no. 
r 4 . 

Acid I n s o l u b l e s 1 0 . 8 % 25.8^4 0 - 3 ' i n borehole no . 
Bl . 

I r o n Oxide(Pe^O^.) 0.30% 1 .29^ 0 - 3 ' in boreholo no . 
0 1 . 

B a i t (NaCl) 0.15% 0.38*> 0 - 3 * i n borehole no. 
n . 

Seed Oypsum. Mean Maximum 

Oypsum (CaBO^.21^0) 75.6% 95.73/° 3 - 1 3 ' in borehole no. 
A4. 

Calcium Carbonate 
( c o c o 3 ) 

4 . 7 A 24.23V& 4-9* i n borehole no. 
0 2 . 

Aoid i n s o l u b l e s 17 M 38.0'^ 6-12* i n borehole no . 
i>3. 

I ron Oxide (Vq^O . ) 0 .58^ 1 .49^ 9 - 1 2 ' i n borehole no. 
B2. 

S a l t (Nai;l) 0 . l6'£ 0 . 4 7 > 9 - 1 2 ' in borehole no . 
0 1 . 

The two samples c o l l e c t e d from p i t s A and B, which 

represented v e r t i o a l faoes o f 4 f e e t and 3 f e e t r o e p e o t i v e l y , were ; 

inoluded In the c a l c u l a t i o n s o f the scan assays f o r seed gypsum. 

The t h i c k e s t development o f high grade seed gypsum was 

i n t e r s e c t e d i n borehole no. B4 where 30 f e e t o f gypsum averaged 

9 3 . 7 * CaSO^.21^0. 

The content o f a c i d i n e o l u b l e s Increased g e n e r a l l y with 

depth duo to the presence o f sand and olay toward the base o f the 

soed gypsum, 
i 

Tho calcium carbonate (CaOO^) content increased near 

the kunkar hor laon. Much o f the basa l olay waa r i c h i n carbonate , 

47.0% CaCOj was recorded from 9 to 12 f e e t i n borehole £ 4 . j 

No anomalously high amounts o f e i t h e r i r o n oxide ( 

(Fo„0-) or a a l t (NaCi) were obta ined. 



5 . . 

g. HKSBRVKa 

Rs isrvsa o f aruda gypiua pr«v««l by boring aro i 

400)000 oubio yards o f f l o u r gypsua, and 

9 0 0 , 0 0 0 oubio yard* o f seed gppaum, 

a s out l ined on tha accompanying cross aoot lons plan no. 6 4 - 2 3 3 . 

T o t a l orude aeed gypaum would exceed 1 m i l l i o n cubic yards aa 

boroholos noa. A l , A2, A3, a4, B2, b4 , 03, £3 and F2 did not reach 

the baae o f tha gypaum dune. T o t a l reaervea within the two 

olaime are in excess o f these valuea aa the gypaum extenda north 

and eaat o f the a re a t e a t e d . 

With the removal o f d e l e t e r l o u e sand, olay and kunkar 

fragments, reaervea o f gypsum ( a p e o i f l o grav i ty • 2 . 3 ) a r e aa-

timated a a i -

f l o u r - with an average grade o f 83*6^ CaSO^.211^0 

1/3 m i l l i o n oubio yarda • 4 m i l l i o n tons , 

aeed - with an averago grade o f 7 5 . C a S O ^ . 2 1 1 ^ 0 

2/3 m i l l i o n cubic yarda - 1 m i l l i o n t o n s . 

The tonnages o f r e f i n e d gypsum obtained w i l l depend on the 

e f f l o l e n o y o f the b e n e f l c l a t i o n prooeas . 

7 . CONCLUSIONS 

Auger boring on a gypsum dune in Miscel laneous (Gypsum) 

Lease no. 665 l n t e r a e o t e d f l o u r and aeed gypaum underlain by kun-

k a r , sand, gravel and gypseous o l a y . 

Proved reaervea o f crude gypsum are 1 , 3 0 0 , 0 0 0 oubio 

yarda, oonaiet ing o f 4 0 0 , 0 0 0 cublo yarda o f f l o u r and 900 ,000 oubl 

yarda o f aeod gypaum. 

Tha average gypsum content o f the f l o u r l a 8 3 . 6 ^ 

CaSO^ 2U20 and o f the aeed 7 3 . 6 * CaSO^. 2tlg0. 

With an e f f i c i e n t upgrading prooeaa, the proved r e -

aervea oould r e a l i s e 1 million tone o f refined aeed gypsum, and 

h a l f B i l l i o n tona o f f l o u r gypaum. 



Further boring i s required to t e a t the extens ion o f 

the gypsum north and e a s t o f the area t e s t e d . 
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1 . 

P w t b (ffftsi l 
I e & b la. ftoaorlntlan 

0 k 7 6 . 1 Uhlte f l o u r gypaum. 

4 l i 7 0 . 6 Pale brown aeed gypaum. 

11 16 7 7 . 3 P a l e brown flow gypaum with agg-
r e g a t e s o f aeed. 

16 20 6 3 . 4 Light brown aeed gypaum. 

Borehole 
PlBtU ( f e t t l l 
Exam I a 

PA, m. 

C«80^.21la0 
( 1 ) i i f i f l f l r lA i l f ia 

0 6 9 1 . 1 0 e f f w h i t e f l o u r gypaum. 

6 13 8 4 . 3 3 Pa le brown aeed gypaum. 

i a 1 * * 7 4 . 2 0 Light brown aeed gypaum. 

Borehole No. A3 
Deoth ( f e e t ) CagO^ 211^0 
£ c s a 1st (&) 

0 

3 3 9 0 . 6 0 
White f l o u r gypaum. 

Pale brown f l o u r gypaum grading 
down i n t o f i n e eood. 

6 14 7 3 . 0 3 14.0 brown a t top ( darker with depth 
aeed gypaum. 

»fiRMl (JTset) 
Ixam. I a 

Mo. A4 
coao^.aM^o 

<£) R f l f t f i l l R U i m 

0 3 9 7 * a 3 White f l o u r gypaum. 

3 13 9 5 . 7 3 Offtohlte aeed gypaum. 

15 a 7 8 7 . 4 5 Light brown aoed gypaum with aome 
f l o u r from 15 to 18 f o o t . 



- S i 
PtRth ( t i n t ) CaSOh • 2 i i j 0 
Ism 2a. ( i ) Pfifi££lptlftn 

0 3 3 9 . 1 I 'a le pink to brown sandy and c l a y e y 
f l o u r gypsum. 

3 i a 7 ^ . 3 Cream f i n e seed gypsum. 

i a i s 3 8 . 7 5 L ight brown sandy and olayoy seed 
gypsum. 

i s a i 

4 2 . 7 3 

L ight brown seed gypsum with 
abundant sand and o l a y and minor 
c r y s t a l l i n e gypsum. 

21 24 Yellow brown sandy olay with c r y -
s t a l l i n e gypsum and kunkar fragmonti 

PflCfilMlft 
P i o t h i f t . f i i ) C»80l.2H 0 
grow l a (£> PftflfiXlBfclLfifi 

0 6 8 4 . 5 5 White to p a l e brown f l o u r gypsum. 

6 " 9 3 7 . 3 5 L ight brown f i n e olayey sand with 
seed gypaum. 

9 i a 5 2 . 9 3 Drown aeed gypaumi olayey and sandy. 

12 21 6 3 . 3 L ight brown aeed with white p o l l e t a 
o f o lay and aeed gypaum. 

Ks PI 
VffHlh (fftatl OaSOr . 211^0 

USBB Ift 

0 3 8 0 . 7 White f l o u r gypsum. 

3 12 6 9 . 0 Light brown to pink f i n e aeed and 
f l o u r gypaum. 

12 18 6 3 . 5 P a l e brown f i n e aeed gypaum with 
minor eand. 

18 21 4 8 . 5 3 

21 24 2 5 . 8 3 c o a r s e sand to g r a v e l , o layey 
and gypseous. 

24 27 1 7 . 6 As f o r 21 te 24 f e e t with kunkar 
f ragment* . 



Ptnfl* CASOJL.SH 0 

Prpm X& ( 1 ) PUMUIRMIMI. 

0 9 9 3 . 7 

9 21 9 4 . 3 | White to pale brown aeed gypaum. 

21 30 9 3 . 0 

VSK9Ml% X.9 * 

PftHth 
Prom I& (£) 

0 3 8 3 . 8 3 Uhlte f l o u r gypsum. 

3 13 8 1 . 9 Pa le brown to grey soed gypaum. 

13 21 3 9 . 9 Pale brown aeed gypsum aandy and 
olayey. 

21 27 3 3 . 1 Light brown seod gypaum aandy and 
olayey with nodulea o f cemented aead 

27 30 4 8 . 4 Light yel low brown aandy olay with 
abundant c r y a t a l l l n e gypsum and 
kunkar fragments . 

gfittitaAs. tiflu .ii.3 
^•Fth ( f f t f t ) CaSo. ,2H < D t 

Prom 1st <*> pjuiiCLail&a 

0 10 8 3 . 7 I1 a le brown to white f lour gypsum. 

10 13 6 0 . 7 3 Light brown aeed gypaum olayey and 
aandy. 

13 21 

Borehole 

39 .7 

SO. C3 

Light brown aandy olay with eoed 
gypaum. 

bop tlx ( f o o t ) CaS0^.2ll2 o 
Prom To (*) Descr ipt ion 

0 3 9 2 . 3 Cream seed gypsum. 

3 9 8 6 . 9 White f l o u r gypsum with minor l i g h t 
red-brown olay a t top. 

9 12 8 3 . 2 Palo orange-brown f i n e aeed gypaum. 



4. 

parabola Ma. C4 
Depth f f a e t l CaSOi.SH^O 

ZCBB 2ft (&) 

0 

3 

3 

9 
9 3 . 8 

86.1 

9 
12 

12 

13 ! 
7 6 . 3 

ll 18 3 4 . 7 

Bore No. IT 
B j u t h - U s s i ) 
Eim 2 a 

Ca80.2K; 

W 
0 3 9 2 . 8 

3 9 7 « . 7 

9 12 7 * . 3 

12 21 3 8 , 6 

21 24 3 7 . 6 

24 27 2 9 . 0 

Borehole No. 02 

Rsmtto i i t a t i ) CaS0t2M2 

h) Exsou 2ft 

CaS0t2M2 

h) 
0 3 8 2 . 0 

3 6 8 6 . 4 

6 9 7 6 . 1 

9 15 6 0 . 5 

1 5 18 6 3 . 5 

18 2 1 ' 7 3 . 7 

21 24 4 8 . 7 

P m r l g U f f B i 

White to palo brown f l o u r gypaum. 

Palo orango-brown to pa lo yo l low-
f l n e seed with f l o u r gypaum. 

Cream seed gypaum. 

L ight brown seed gypaum. 

L ight brown aeed over ye l low brown 
o l a y oonta ln ing o r y a t a l l i n o gypsum; 

ftmirtRtlwi 

Vhi te f l o u r gypaum. 

L ight brown to p a l e rod-brOwn aeed 
with minor f l o u r gypaum. 

Light brown aeed gypaum with oamentod 
p o l l e t e o f aeed gypaum. 

L ight brown aeed, olaywy with aomo 
kunkar fragmenta . 

Kunkar fragmenta , l i g h t brown aeed 
gypsum and o l a y , 

Kunkar with l e s a gypaum and c l a y . 

PfiMfirtPtltm 

Offwhite f l o u r gypsum. 

Gffwhlte f i n e seed gypsum. 

L ight brown seed gypsum with minor 
sand. 

P a l e yellow-brown f i n e sandy aeod 
gypaum. 

P a l e red-brown eoed gypaum with sand. 

P a l e brown t o white seed gypaum. 

C r y s t a l l i n e gypsum with kunkar f r a g -
ments and l i g h t red-brpwn o l a y . 



5 . 
Borehole No. D1 

Danth ( f a a t ) CaSOu.SH-O 
Proa 2ft 

* 

(£) 
0 6 7 3 . 3 

6 12 5 2 . 7 

12 15 6 6 . 3 

15 18 a* 

18 21 «a , 

Borehole Mo- D4 

PtBfilL.faftBft) CaB0^.2Ha0 
Prom Xft <*) 

0 3 9 2 . 7 

3 12 0 0 . 1 

12 15 5 9 . 1 

15 16* 2 7 , 4 

Borehole Mo. DS 
Deoth ( footy'fCttSO, .211 0 
From Xft ( i ) 

0 6 6 3 . 7 

6 9 4 5 . 9 

Borehole Ho. El 
Danth ( f e a t ) i BaSO .211-0 
Prom Xft ( i ) ' 

0 3 7 8 . 1 

3 9 8 3 . 0 

9 12 7 3 . 5 

12 18 7 7 . < 

18 21 5 1 . 0 

D i f f f r t p M w 

Pale brown f l o u r gypsum. 

Pa le rod-brown aeed gypaum with f i n e 
to ooaraa sand. 

As above but p a l e r with l e a a 

Kunkar pebblea with minor brown o l a y . 

Gray oaloareous olay with kunkar 
pebblea . 

White f l o u r gypaum over aeed gypaum. 

P a l e orange-brown eeed gypeura. 

P a l e orange-brown olayey and sandy 
aeed gypsum. 

Gray to yel low brown sandy olay with 
minor o r y a t a l l l n e gypaum. 

PfffffllTiUUftn 

Minor f l o u r gypaum over l ight-brown 
eeed with olay and some e r y e t a l l l n e 
gypaum. 

C r y s t a l l i n e gypsum and kunkar f r a g -
ments i n yel low-green o l a y . 

I ' m r t i B U t t n 

Vhl te f l o u r over soed gypsum. 

Seed gypaum, f i n e with eome f l o u r . 

Bead gypaum, l i g h t brown. 

Pine aeed gypsum with f l o u r . 

Pa le red-brpwn olayey aeed gypsum 
with kunkar fragmenta. 



PtltHl CaS042U20 
-

£ES2 Xs. <i ) nffffprlRnea 

0 6 8 3 . 4 White f l o u r gypsum. 

6 9 7 9 . 6 Light brown aood gypsum with minor 
f l o u r a t t o p . 

9 i a 6 5 . 0 L ight brown aood gypsum with sand. 

i a 14 a 4 . 7 Kunkar fragments with l i g h t brown 
o l a y , sand and soed gypsum. 

Psrahftls E f i i . ^ l 
P t n t h (Xtf t t ) c ® s o . . a u a o 
isan Ia. (£> P m r l R U f t n 

0 3 8 7 . 0 Offwhito f l o u r gypaum. 

3 9 8 6 . 3 Palo brown f i n e aood gypsum. 

9 1 8 8 3 . 6 A» f o r 3 to 9 f e e t . 

1 8 21 4 9 . * P a l e brown aeed gypaum with sand and 
miner kunkar f ragments . 

UarshPlft I t o . J A 

£ctttt Ift ( £ ) 
0 3 8 4 . 7 

fianflrtntlftfi 
White f l o u r gypsum over seed and c r y 

s t a l l i n g gypsum. 

3 9 4 0 . 7 C r y s t a l l i n e gypaum In p a l e y e l l o w -
brown sandy o l a y . 

9 12 2 9 . 2 Yellow brown e a l c a r e e u s o lay w i t h 
c r y s t a l l i n e gypsum. 

PBfttih ( f t « t ) c«30. .2I I 2 0 
E s m la. (1) PUfiSriB^ftH 

0 6 8 8 . 6 F lour gypsum. 

6 9 7 0 . 1 i l o u r over brown seed gypsum. 

9 12 5 9 . 1 orange brown alayoy aood gypsum. 

12 14* 4 8 . 6 brown seed gypsum with o lay and mlno 



Borehole 
n.t . tb ( f e e t ) 
f r g a ' Iflt:^ 

2SU.J1 

h . 

1 

0 3 82 
i-

Minor f l o u r over aead gypsum. 

3 6 8 3 . 4 F lour with minor aeed gypaum. 

6 9 7 8 . 9 Soed gypeum with minor f l o u r . 

9 13 5 3 . 1 Soed gypaum with sand and kunkar 
fragments. 

I' 

ftftcdtaifl 
Danth ( f e a t ! 
£ c s a 2 a 

*<«. F3 
CaSO^ . 3H,g0 

(*> 

•• '. ' • ' I 
i' 

SaffqrtpfitaMi 

0 3 9 1 . 9 f l o u r gypsum. 
t 

3 13 7 3 . 0 Pine white to pale brown seed gypaum. I-

13 15 1 3 . 9 Calcareous o lay with minor o r y a t a l l l n e 
gypaum. j 

1 

Uft£$&aLa. 

Prow To 

H*. 
Ca80 4 .3U 2 ) 

( 4 ) 

0 3 7 ^ . 3 F lour over f i n e aoed gypsum. 

3 6 6 9 . 8 Stood gypsum over o r y a t a l l l n e gypaum i s 
pale green-gray o l a y . 

i, 
< 9 3 8 . 6 O r y a t a l l l n e gypaum i n yellow-brown 

aandy and ca lcareous o l a y . 

Borehole Na. ttl . ' f 
: 

Danth I teat) CoSO^.SU^O 
ISL <*) 

3 

6 

70.8 

6 5 . 0 

Poaoript ion 

f l o u r gypsua with nodulea o f aeed 
gypaum, 

Seed gypaum, o lay a t 6 f e a t . 



a . 

PfflflfrgjU 
pgpth ( f t a t ) c«8o4*sm8o 
£XSB I f t ( £ ) d e s c r i p t i o n 

0 k 9 0 . k F l o u r gypsum. 

4 9 3 6 . 3 Clayey seed gypsum. 

9 12 1 4 . 3 5 Kunkar fragmenta and yellow-brown 
o l a y with c r y s t a l l i n e gypsum. 

P m h f f l t Eg. 9 3 
"BBtti ( f r i t ) . C a 8 0 . . 2 l l a 0 
£xm Ift (&) Paaqrlptlfln 

O 12 9 1 . 1 Pole brown c o a r s e seed gypeum with 
minor f l o u r on t o p . 

12 15 3 9 . 2 L ight brown seed evor l i g h t g r e e n -
grey o l a y . 
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" I, _ 
l l ' ? ' • • • ' • ; • 

• y • • f'f.: 

M: 

Bore S u p l a 

A. 

Depth Oypitn 
( f e a t ) Ca80.2H 0 

Prom To 

Ca lo . Carb. 
CaCOj 

I n s o l e . F e r r i o 
Oxide 

B a i t 
HaCl 

P i t 2 3 — 
S w p l e 

i M (X) 4 3 2 9 3 / 6 3 0 4 9 1 . 2 1 . 3 6 i M 0 . 2 1 0 . 0 1 0 
P i t 
S a a p l o 

9 ^ . 3 4 , 4 o ( a ) 3294 0 3 9 ^ . 3 1 . 3 1 4 , 4 o 0 . 1 7 0 . 015 
A1 3295 0 4 7 6 . 1 7 . 3 4 l 4 . o 0 . 6 2 0 . 0 2 3 

3296 4 11 7 0 . 8 4 . 2 2 2 3 . 1 A.06 0 . 1 3 0 
3297 11 16 7 7 . 5 4 . 2 7 1 6 . 5 0 . 5 2 0 . 1 7 5 
3298 16 20 6 3 . 4 1 1 . 1 2 1 . 5 1 . 2 6 0 . 2 3 0 

A2 4022 0 6 9 1 . 1 0 2 . 7 0 9.<<0 0 . 1 7 0 . 1 9 
4023 6 12 8 4 . 5 5 4 . 4 5 1 6 . 2 0 0 . 1 3 0 . 1 6 
4024 12 16& 7 4 . 2 0 5 . 4 0 2 6 . 4 o 0 . 9 6 0 . 2 3 

A3 4023 0 6 9 0 . 6 0 3 . 2 5 1 0 . 4 5 0 . 2 6 0 . 1 8 
4026 6 14 7 3 . 0 5 3.4O 2 6 . 8 5 0 . 7 1 0 . 1 7 

a4 4027 0 3 9 7 . 2 5 1 , 9 5 3 . 5 0 0 . 0 8 0 . 1 2 
4026 3 15 9 5 . 7 5 1 . 2 0 4 . 5 0 0 . 1 6 0 . 0 6 
4029 15 * 7 8 7 . ^ 5 2 . 5 0 1 3 . 0 5 0 . 3 3 0 . 1 3 

B1 4063 0 3 5 9 . 1 9 . 5 5 2 5 . 8 1 . 0 6 0 . 2 3 
4064 3 12 7 6 . 3 5 . 2 5 1 5 . 5 5 0 . 3 9 0 . 1 6 
4063 12 18 5 8 . 7 5 8 . 1 5 2 7 . 9 1 . 3 7 0 . 2 6 
4o66 18 24 4 2 . 7 3 2 8 . 8 0 2 2 . 7 1 . 6 4 0 . 2 7 

B2 4067 0 6 8 4 . 5 3 2 . 5 5 1 1 . 4 5 O . 29 0 . 0 9 
4068 6 9 3 7 . 2 3 5 . 0 5 0 . 3 1 . 9 4 0 . 3 4 
4069 9 12 3 2 . 9 5 6 . 4 5 3 4 . 7 1 . 4 9 0 . 3 9 
4070 12 21 6 3 . 3 4 . 6 5 2 8 . 7 0 . 8 3 0 . 1 9 

®3 4071 0 3 8 0 . 7 3 . 1 l 4 . o 0 . 3 6 0 . 1 6 
4072 3 12 69 .O 4 . 0 2 4 . 4 3 0 . 5 9 0 . 2 1 
4073 12 18 6 5 . 3 3 . 7 2 7 . 1 0 . 5 7 0 . 1 5 
4074 18 21 4 8 . 5 5 9 . 7 3 9 . 7 5 0 . 6 5 0 . 1 3 
4075 21 24 2 5 . 8 5 3 4 . 8 3 6 . 0 1 . 1 4 0 . 1 6 
4076 24 27 1 7 . 6 3 6 . 7 3 8 . 9 1 . 6 8 0 . 5 1 

B4 4077 0 9 9 3 . 7 1 . 6 5 4 . 0 3 0 . 1 5 0 . 0 2 
4078 9 21 9 4 . 5 1 . 4 5 4 . 1 2 0 . 1 5 0 . 0 6 
4079 21 30 9 3 . 0 1 . 2 3 4 . 9 5 0 . 1 7 0 . 0 7 

01 4080 0 3 8 3 . 8 5 2 . 6 1 1 . 4 0 0 . 1 7 0 . 0 1 
4081 3 15 8 1 . 9 1 . 8 1 4 . 3 0 . 2 9 0 . 1 0 
4082 15 21 5 9 . 9 4 . 9 3 2 9 . 2 5 1 . 2 1 0 . 2 3 
4083 21 «7 5 5 . 1 1 0 . 7 2 6 . 7 0 1 . 4 5 0 . 2 6 
4084 27 30 4 8 . 4 2 5 . 6 1 9 . 0 1 . 6 0 . 1 8 

02 4085 0 10 8 5 . 7 4 . 7 3 6 . 8 5 0 . 4 0 . 1 5 
4086 10 15 6 0 . 7 5 6 . 7 5 2 5 . 3 5 1 . 5 0 . 3 2 
4087 13 21 3 9 . 7 7 . 8 3 4 2 . 8 5 2 . 3 7 0 . 5 4 



BeroSaople Depth Oypau» C a l o . C a r b . I n s o l e . F e r r i s S a l t ! 

U3 A4088/63 0 3 9 2 . 3 1 . 7 8 3 . 7 0 . 1 7 0 . 0 6 

4089 3 9 8 6 . 9 3 . 6 8 . 6 3 0 . 2 8 0 . 0 9 
4090 9 12 8 3 . 2 4 . 1 3 JO .8 0 . 4 5 0 . 1 7 

till 0 3 9 3 . 8 2 . 1 4 . 0 0 . 1 1 0 . 0 3 
4092 3 9 8 6 . 1 2 . 6 8 1 0 . 2 5 0 . 2 9 0 . 1 0 
4093 9 13 7 « . 3 4 . 1 5 1 8 . 0 0 . 7 2 0 . 1 3 
4094 15 18 3 4 . 7 8 . 5 3^ .1 1 . 0 5 08 .08 

D1 4455 0 3 9 2 . 8 2 . 2 3 . 9 3 0 . 0 9 0 . 0 1 
4436 3 9 7 * . 7 3 . 1 1 7 . 5 0 . 5 6 0 . 4 6 

4457 9 12 7 * . 3 4 . 6 1 8 . 3 0 . 7 1 0 . 4 7 
4438 12 21 3 8 . 6 1 6 . 6 5 2 2 , 4 0 . 9 4 0 . 4 2 

4439 21 24 3 7 . 6 4 0 . 3 i s ; 8 1 . 3 2 0 . 3 5 
4460 24 27 2 9 . 0 4 8 . 8 1 5 . 6 1 . 7 0 0 . 3 5 

DS 4461 0 3 8 2 . 0 2 . 8 5 1 3 . 3 0 . 2 3 0 . 0 6 
4462 3 6 8 6 . 4 1 . 4 1 1 . 0 0 . 1 8 0 . 0 9 
4463 6 9 7 6 . 1 4 . 1 3 1 6 . 1 0 . 6 2 0 . 1 4 
4464 9 15 6 0 . 5 3 . 8 5 3 0 . 5 1 . 0 0 0 . 1 8 
4 4 6 3 15 18 6 3 . 5 4 . 3 3 2 7 . 7 0 . 9 2 0 . 1 8 
4466 18 21 7 5 . 7 4 . 0 1 7 . 6 0 . 6 0 0 . 1 5 
4467 21 24 4 8 . 7 2 1 . 8 2 3 . 6 1 . 3 9 0 . 2 5 

D3 4468 0 6 7 3 . 3 5 . 4 1 9 . 2 0 . 4 2 0 . 2 5 
4469 6 12 3 2 . 7 5 . 4 3 8 . 0 1 . 0 0 0 . 2 1 
4470 12 15 6 6 . 5 4 . 8 2 5 . 9 O .76 0 . 2 2 

D4 4095 0 3 9 2 . 7 1 . 7 9 4 . 9 0 0 . 0 8 a i l 
4096 3 12 8 0 . 1 2 . 7 0 1 4 . 8 0 . 2 3 0 . 2 3 

4097 12 15 5 9 . 8 7 . 5 7 2 8 . 8 0 . 3 3 0 . 1 5 
4098 1 5 161 2 7 . 4 1 7 . 6 4 8 . 4 0 . 7 1 0 . 4 7 

D3 4099 0 6 6 5 . 7 9 . 2 5 2 1 . 8 0 . 2 9 0 . 0 8 
4100 6 9 4 5 . 9 3 5 . 6 1 7 . 3 0 . 3 7 0 . 0 6 

t l 4471 0 3 7 8 . 1 2 . 2 5 1 8 . 1 0 . 2 9 0 . 0 3 
4472 3 9 8 3 . 0 2 . 7 1 3 . 0 0 . 3 0 0 . 1 4 
4473 9 12 7 3 . 5 <».7 1 9 . * '' 0 . 3 8 0 . 1 4 
4474 12 18 7 7 . 6 4 . 7 3 1 6 . 0 0 . 3 6 0 . 1 2 
4475 18 21 5 1 . 0 1 9 . 9 2 5 . 2 0 . 9 8 0 . 2 7 

ua 4476 0 6 8 3 . 4 3 . 9 5 1 1 . 8 0 . 2 9 0 . 1 8 
4477 6 9 7 9 . 6 5 . 4 1 1 . 9 0 . 4 4 0 . 2 2 
4478 9 12 6 5 . 0 7 . 0 5 2 3 . 7 1 . 1 4 0 . 3 1 
4479 12 14 2 4 . 7 5 0 . 1 1 9 . 3 1 . 2 9 0 . 3 5 

B3 4480 0 3 87 .O 2 . 4 5 9 . 0 0 . 2 0 0 . 0 2 
4481 3 9 8 6 . 3 2 . 2 9 . 8 0 . 2 5 0 . 1 8 
4482 9 18 8 3 . 6 2 . 1 5 1 3 . 1 0 . 3 5 0 . 1 2 
4483 18 21 4 9 . 6 1 1 . 2 3 6 . 1 1 . 0 9 0 . 2 3 

uk 4484 0 3 8 4 . 7 3 . 7 5 9 . 3 0 . 3 5 0 . 0 3 



3. 

Bora Sample Depth 
l i o e i / 

Prom To 
UaSO^ai! t2o c e o . l a s o l a . Po 0 

2 1 
Haol 

e4 4485 3 9 4 0 . 7 3 7 . 8 1 6 . 4 1 . 2 6 0 . 0 1 
4486 9 i a 2 9 . a 4 7 . 0 1 8 . 6 1 . 9 2 0 . 0 5 

PI 4487 0 6 8 8 . 6 4 . 3 3 0 . 2 0 0 . 3 3 
4488 6 9 7 0 . 1 6 . 1 5 1 8 . 8 0 . 9 5 0 . 2 0 
4489 9 12 3 9 . 1 4 . 8 2 8 . 8 1 . 1 5 0 . 2 0 
4490 12 1 H 4 8 . 6 1 3 . 3 3 1 . 0 5 1 . 4 5 0 . 2 8 

pa 4491 0 3 8 8 . 1 1 . 8 1 2 . 9 0 . 3 0 0 . 2 3 
4493 3 6 8 3 . 4 2 . 5 1 1 . 6 0 . 2 9 0 . 3 1 
4493 9 7 8 . 9 4 . 0 1 4 . 0 0 . 5 8 0 . 2 6 
4494 9 12 3 3 . 1 2 1 . 4 21 . 1 1 . 0 0 0 . 8 5 

P3 4495 0 3 9 1 . 9 2 . 7 5 3 . 6 0 . 1 0 0 . 3 8 
4496 3 i a 7 2 . 0 4 . 2 2 0 . 9 5 0 . 6 0 0 . 1 9 
4497 i a 13 1 3 . 9 3 7 . 1 3 8 . 9 1 . 7 * 0 . 1 3 

P4 * J 0 J 0 3 7*». 3 9 . 9 3 1 3 . 8 0 . 4 4 o . o a 
* 5 0 6 3 * 6 9 . 8 1 6 . 9 1 1 . 3 0 . 4 8 0 . 0 1 
4507 6 9 3 8 . 6 3 7 . 3 1 8 . 9 1 . 3 5 o . o a 

0 1 4498 0 3 7 0 . 8 3 . 3 1 7 . 8 1 . 2 ? 0 . a 9 
4499 3 6 6 3 . 0 6 . 6 5 a a . 3 1 . 3 8 0 . 2 3 

oa 4300 0 4 9 0 . 4 3 . 8 3 . 6 0 . 1 0 0 . 3 3 
4 3 9 1 * 9 3 6 . 3 2 4 . 2 5 3 4 . 0 1 . 1 8 0 . 3 6 
4«&a 9 i a 1 4 . 3 3 4 4 . 4 < 3 3 . 4 1 . 6 9 0 . 3 1 

0 3 4303 0 i a 9 1 . 1 2 . 6 o . a i 0 . 0 7 
4503 i a 13 3 9 . 2 1 9 . 6 3 7 . * 0 . 9 3 0 . 0 5 
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