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Test hole R20-2002-1 is located at NWY4 NWY. NWY, NEY sec. 13, T. 90 N., R. 50 W.
The highest readings are colored pink, the lowest in deep blue.
Figure 1. Aeromagnetic data from a flight line along the Missouri River from Yankton, South Dakota, to
Ponca State Park, Nebraska.
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K The overshot retrieves
the core barrel

Water is flowing freely
through the core rod

Once the flowing formation was intersected, water flowed freely through the core rod when not
coring. Photo is taken looking east. (December, 2002; drillers, from left to right: Dennis Iverson,
Gary Jensen, Scott Jensen).

Figure 2. Photograph of coring through the flowing formation.



D = Devonian; O = Ordovician; € = Cambrian; p€ = Precambrian

160

- —= —= 320 A 640 — — — | Decorah Shale 160 o A
v 642t A AN
- Lake cla
i — Brown — |Platteville AN
: _._:__ = : Dolostone =] | Formation A A A
Alluvium 14 i50 F—Z Vo501t 13 A
e A A
= @ 7 Gray-green | | Glenwood A A
|~ Shale —_ i Formation A
3 S
g A N
160 E i3 Ly e (o A A
= . . 3
“Sandstone ‘|2 Sstetrepnie ooy Sandstone |2 2 " A
St Lo B . P s - I - S
SRS - with thin = | S Biostratigraphic 93 A A A
- Missouri - | Shale layers || & analysis - 694.59 ftp A A
".%* River = N | SR == o . A
sand over L] Biostratigraphic7 ! 7 oot E e A A
", glacial "o e analysis - 696.4-.6 ft - ——=- — —pfe Biostratigraphic A A
[+, outwash * - - - analysis - 706 ft A A
L = A A
—_ L 1035 7
00 720 F Gray-green 1 %
Shale, - -qg— Biostratigraphic
; - : _—:'—409 ft — = — |~ analysis-725ft
\ L - ]z
7 VA 7 VA Bottom of Sy g——
77 casing: 411 ft 7 o n ) . .
T 101 ft 470 77 140 — _  __ 34— Biostratigraphic
- - - analysis - 741, 742,
— Vuggy £ | Devonian == and ¥45 fit
S d t : ﬁDolostone— carbonates 7_. , - ._l_ x 752 ft
~oyandstone - g . L
[ [/ T Legend
4 VA4 760 |—
L [/ D _ ya454 o
______ VARV yeT Y g —-—4 Clay and Silt
o [ [/ 2 2 The Wonewoc Sandstone ===
- — ] 7 VA 7 VA E z|g8 Sandstone é flowed starting at 760 ft
e — 150 3 '% [ é 180 g below land surface. - Sand and Clay
T S E|S3 z .
- = maﬁg'g 7 % RN Sand and G 1
e 77 * S AR x".+| Sand and Grave
_______ 7 s 472 ft L7
- £ 7 T
e C. oy :-:7..] Sandstone
13 ARV 1) e 7ot
- = L= Biostratigraphic
T ] £ - ik " Dolostone, | |Glauconite ~ analysis - 816 ft fs.a“dsmn.e’ ;
______ 'L Cherty < L Shale, and | |sand zones Iner-graine
L =
= .1y [~ Dolostone ™ 5 | Sandstone F— ] Sandstone and
- — rﬁ-LO7 5 -7 - =7 Biostratigraphic .| Shale
T 77 o - o 7 822ft analysis - 820-822 ft -
il | I S 77 T Tl “.27{ Shaly Sandstone
= - - —|8c —
- — — o
— — . £z / / o 7 T 7182 I—
R u?% 520 — I A A EG‘“ . —| Shale, some Sand
T ;‘g 8 R _Dolostone, | & E
R = /- 7_ “[ 529.7 ft - Shale, and - 4 Sandstone and
" Sandstone - - - — = "Glauconite Dolostone
[~ e r— 7 17~ Sand" 7]  A— -
[~ and " il bo0 o Dolomitic Shale
-_Shz}le o] - - 7 _ - = - 1
R - = =1 alliyalie s ]
- - — — Y A §‘ T — 4 Dolostone
LA S 7 Y 6 - - - v
- —— - i |- — - 4| g B8 0 1A 879 ft < Cavities >
R — 7 g ég 4 inches wide
= — .- - - - - 2 g
L __(iray-greei_ S 3 ¢ | Cherty Dolostone
Shale o LY 2
. ——— 898 ft
580 - = 900 Fy .
_7__ _7__2 Chemically g 7. Dolomitic
& N 7 \| weathered . Sandstone
Sy A A metagabbro ,
- - -7 A /_*_917ﬂ ——| Dolostone, Shale,
- — = A A , _ = Sandstone
‘ §00 L — - - 170 A Ae—— Geochemical analysis
TSRS Y A A R20-2002-01-919 .
::Sandstone .. - - - A A Saprolite
.. . . i 0 /\ /\ /
— =7 — 1 Meti%abbm/ A Metagabbro
520 7 T T 940 A 4——— Geochemical analysis
- — = 4 A A A R20-2002-01-940
Y AR A A q&—— Geochemical analysis
- - - A A /) R20-2002-01-947
ity N
\ T T Y A \ A 160 A

Figure 3. Graphic log of rocks intersected in test hole R20-2002-01.
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Test hole; number is top of the Paleozoic
surface in feet above mean sea level

Test holes from this study; number is top
of the Paleozoic surface in feet above
mean sea level. R20-2002-01 is the
eastern drill hole

Contour line; dashed where approximate,
queried where unknown; number is top

of the Paleozoic surface in feet above
mean sea level. Contour interval is 50 feet

Location map of study area
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Figure 4. A structure contour map of the Paleozoic surface in Union County, South Dakota.
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Figure 5. A structure contour map of the Precambrian surface in Union County, South Dakota.



Depth below land surface in feet

Geophysical log was zeroed at the top of the casing which was 1 foot above ground surface.

Thus, the footages shown on the log read 1 foot higher than actual depths.
D = Devonian; O = Ordovician; € = Cambrian; p€ = Precambrian
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Figure 6. Geophysical log showing single point resistivity and natural gamma signatures of Paleozoic and Precambrian
rocks in test hole R20-2002-01.



Figure 7. An exterior mold of a brachiopod (an indeterminate cyrtinid)
of probably Devonian age in dolostone.
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See figure 1 for location of block 6

Figure 8. The block 6 aeromagnetic anomaly located 4 miles south of Elk Point,
South Dakota.




Elk Point Magnetic Anomaly - Profile Line 5
Union County, SD

i —— TFM

55700.0F

55600.0F

Total Field Magn

55500.0F

R20-2002-01
Fa W1

w7

= E T T T — T 2 T T T T T
= I =
'

ta (RTP
& a8
oW
o o
o o
o o
T
1 1

an
8
g
(=]
(=]
T
L

RTP

3 sse000k - R20-2002-01 ]
o £ r : N M n N " N N N . N . N N o N N " im M i N N N " M N M n N N N N

oL

nTim

— VG

0.0F

Vertical Gradient (VG)

R20-2002-01

| 1 I 1 I | — . |

4718500 4719000 4719500 4720000 4720500 %21000 4721500 4722000 4722500
meters ( UTM latitude)

AT22776 +—

L]
w
o
o~
[ =]
w
M~
=t

Figure courtesy of ENW Services - Geophysics & GIS June 18, 2003

See figure 8 for location of line 5 (L5)
See figure 1 for location of block 6
Figure 9. Profile along line 5 of the block 6 aeromagnetic anomaly.
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Elk Point Airborne Magnetic Anomaly
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See figure 1 for location of block 6
Figure 10. A 2'2-dimensional magnetic model of the block 6 aeromagnetic anomaly.




