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Geological mapping combining
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— l. Tasked to create

.. 1:100,000 geological map
.. of South-Central Indiana
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Mapping Techniques

Data collection & sourcing legacy data
|. Amalgamating all data into one database

ll. Map construction
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| |. Data collection & sourcing legacy data

A. Core sampling/core description
B. Field surveys of rock exposures
C. HVSR data collection

D. Sourcing archived data
1. Legacy work maps

2. Field guides
3. Previous bore holes
a) DOT

b) Gas & oil wells
c) Water wells
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Core sampling
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Core description

1D Number: 168267 Date:  12/13/2021
Site Name: SDH512 (West Baden 1) By: Donald Tripp, Sarah Burgess
u) m Location: NE SW NW, Sec. 34, T. 02 N., R. 02 W. Notes: French Lick quadrangle, Orange County
E = UTMX: 532907.00, UTMY: 4268663.00,
Eal=| Zone: 16
o &y Elevation: 7426480 Feet
Depth
sk | . mwf pgrb
% |~ =) csvimcvg
=] i
D= 0.0 (0) Unconsolidated not described
]
10.04 (9.7) STEP ORT GROUP, Hardinsburg Formation
Flaser-bedded and wavy-bedded sandstone, lower fine grained quartz, rounded, oxidized mineral
staining, poorly cemented, saprolitic fractures (modern root growth); orange
20.0
(20.25) Unconsolidated not desciibed
& (25.16) Bioturbated interlaminated sandstone, with a sharp basal contact, sandstone is very fine quantz
grains, interlaminated with black shale, top of interval is medium o fine grained quartz sandstone with iron
cement, 27.1'to 27.7'is not interlaminated; dark and light gray
30.04
3657 C ot described
E (37.55) Massive shale, with a sharp basal contact, calcareous near top of interval; green and brown
0.0
(43.05) Rooted massive siltslone, wilh a gradational basal contact, yellow
(44.15) Flaser-bedded and wavy-bedded sandstone, lower very fine quartz grains with ron
oxilhydroxides; orange
50.04
(51.85) Unconsolidated not described
(55.26) Cross-bedded and interlaminated sandstone, with a sharp basal contact, gray mudstone at base of
interval, abundant oxidized iron grains, lower fine quartz grains, subrounded; orange
60.0- [
™ ™ (60.8) sandstone, with a sharp basal contact. dark and fight gray
\(67167) Massive shale: dark gray
\[(62) Unconsolidated not described
(63) Tinterbedded and horizontal-bedded calcareous shale, with a sharp basal contact, 10 om thick
calcareous siltstone in the middle of the interval; black
70041
. . 01H
) (72.25) Fossiliferous horizontal-bedded wackestone, bryozoa and crinoid biodlasts; orange
& ” (7895) € ot described
0) Fossi i inated/i grainstone and is silty and poorly
indurated; orange
. (84.65) Unconsolidated not described
[ ] (87.21) Fossiliferous horizontal-bedded grainstone, with a sharp basal contact, crinoid bioclasts, coated
grains, brachiopod fragements, bryozoa fragements, trace pyrite; light gray
(90) Big Clifty Formation, Indian Springs Shale Member
Horizontal-bedded shale, with a sharp basal contact; black
.
b a S e u S e d fo r S u I I a Ce C re a tl O n (96.35) Motlled massive calcareous sandstone, with a gradational basal contact, lower very fine quarz
grains, well sorted, rounded to subrounded; green, orange, and tan
100.0- (98.9) Cross-bedded and horizontal-bedded calcareous sandstone, with a sharp basal Contact, contrains
iron oxide grains from mm to cm scale, very fine subrounded quartz grains, moderately sorted; light orange
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Field surveys of exposures
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Field Notes

< Area 11 n s a - Sfet /

o w2

Projec 3]

222222222222222222222

| | b

pppppppp

3/24}2‘;22 316

ArcGIS Field Collector Application Field notebook

» Collector app combined with traditional field notes allows for quick

data collection
X, Y, and Z coordinates are contained within the collector application
» Detailed descriptions of rock units are written in the field notebook

to be entered later back at the office m

INDIANA GEOLOGICAL & WATER SURVEY | INDIANA UNIVERSITY



HVSR data collection

HVSR data is combined with well logs (water wells, oil & gas
wells, gamma logs)
« Used for bedrock topography
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Additional data sources

Quarry industrial mineral reports

Driller and geophysical logs from

previous boreholes:
 DOT Geotech

« oil & gas exploration
Legacy field maps from « water wells

previous research « gamma logs, etc.

INDIANA GEOLOGICAL & WATER SURVEY | INDIANA UNIVERSITY



I Il. Amalgamating all data into one database

A. Two primary methods

1. Synchronizing ArcGIS Field Collector App with

database
a) Data collected in the field

2. Data entry one point at a time taken from
a) Field guides
b) Geotech reports/DOT boreholes
c) Gas, oil, water driller logs
d) Gamma, induction logs
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Method 1: Synchronize iPad/Android field collector
application with main database

...........
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New data points will automatically populate in
ArcGIS Pro
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Details from field notes can be added after synchronization

4 StratPicksLegacy_FieldCollection : Location points (1)
4 241

Edit Imagery Share Help Graphics Linear Referencing ( :
== Attributes ?vOX
EE =4 & Add Graphics Layer | val Attributes b ‘% 4 ?E] @i Pause &g Lock
@A = = uluduly) 7 J (= e Selection Layers
Basemap Add Select Select By Select By =2 Measure Locate Infographics Coordinate B Yo Dplace
v ata v v Attributes Location f;i Zoom To v v v onversion = More v D [ Change the slechian: o
Layer Selection 5 Inquiry Labeling

T % StratPicksLegacy_FieldCollection
2 XD-125941
”XDCTzoza_ms
\
PERRY
% Attributes Geometry Attachments (0)
/
[ originallD DCT2023_147
surfaceElevationFt 450.71
| surfaceElevationSource exposure
| surfaceElevationConfidence  High
totalDepthFt <Null>
dataSource_ID <Null>
L = = notes SR 145, 250 meters south of CR 160 intersection
[ 1:34.429 -|| B B R 165 523065 4221421
locationType outcrop %‘.
Location points X Outcrops_11Nov2022 Z = 5
= B 2 Lt locationConfidence Medium
Field: [ Calculate ~ Selection: Ej@Se!ect By Attributes 43 Zoom To ?E?Switch & Clear [3 Delete g':iCopy siteRank <Null>
OBJECTID * originallD * 4 surfac ionFt  surfac i e  surfac onfidence totalDepthFt dataSource ID | |0 .t Name <Null> L
183 215 DCI2023]142 597.88 | exposure High <Null>  <Null> Fi
= observedBy Tripp, Feller
184 173 DCT2023_143 570.99 exposure <Null> <Null>  <Null> q
185 175 DCT2023_144 500.58 | exposure <Null> <Null> | <Null> verifiedBy <Null>
186 239 DCT2023_145 553.78 exposure High <Null> | <Null> verifiedDate <Null> Fi
187 | 240 DCT2023_146 508.61 | exposure High <Null> | <Null> Confidential no Fi
188 | 241 DCT2023_147 450.71 exposure High <Null> <Null> D Fi
189 | 216 DCT2023_148 <Null> | <Null> <Null> <Null> | <Null> ObservedDate 2/22/2023 Fi
( || Auto Appk
uto
B = 4 w1000 sod ilid
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Attributes ?2v0OX

Selection Layers
[.L Change the selection. v
4 StratPicksLegacy_FieldCollection : Location points (1)

4 241
StratPicksLegacy_FieldCollection

— Applicable location information
= S entered in the various fields

surfaceElevationFt 450.71

surfaceElevationSource exposure

surfaceElevationConfidence  High

totalDepthFt <Null>

dataSource_|D <Null>

notes SR 145, 250 meters south of CR 160 intersection
locationType outcrop %".
locationConfidence Medium

siteRank <Null>

locationName <Null>

observedBy Tripp, Feller

verifiedBy <Null>

verifiedDate <Null>

Confidential no

GloballD {67E506AB-7FDB-4AD1-9D7E-6

ObservedDate 2/22/2023
|| Auto Apply
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Attributes ?2vOX

Selection Layers

m
[ A

Change the selection. VI

4 StratPicksLegacy_FieldCollection : Location points (1)
4 Skyline well #1
4 StratPicksLegacy_FieldCollection
i3 P-125941

i P-125941 Each of these relationships represent

i P-125941

' rock formations observed at|this data

[;} P-125941 =
£ p-175041 point.
{j::} P-125941

Relationship for each rock
formation located at this
data point is created

Attributes Attachments (0)

OBJECTID

originallD P-125941

topDepthFt 477 .

Purpose is so that a
bottomDepthFt

bottomElevationFt
horizonLocation
unitLocationConfidence
dataSource_ID
thicknessFt
geologicSystem
geologicGroup
geologicFormation
geologicMember
geologicBed
mapUnitAbbrevation
TopSource

TopRank

Auto Apply

132
horizon (contact)
High

<Null>

Mississippian
Stephensport Group
Big Clifty Formation
<Null>

<Null>

Mbcy

geophysical log
<Null>

definition query can be run
on each individual
formation top when
creating formation surfaces
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Attributes

Selection Laye

Changet

4 StratPicksLega
4 1132
4 StratPig

Attributes Atta
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Method 2. Manual data entry

. Data types
Legacy borehole
 Field guides
* Industrial Mineral Reports
 Water, oil and gas well records
« Department of Transportation
geotechnical reports
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2. Use the “create” tool in the edit tool bar

Edit Imagery Share Help Graphics Tile Laye
v | €% Status | —|— Y 4 [ |—'_] Attributes
35t . o o—o—a Clear
e Snapping Modify Delete | Select e
b ¥ Zoom To

Used primarily for adding legacy data from:

* Field notes/work maps

« Recent and old subsurface data
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lll. Map construction

A. Create bedrock topography map
1. Using data sets containing depth to
bedrock

B. Run geologic surface modelling tool using
1. Database containing all data entries
2. Inferred data points
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A. Create bedrock topography map

Rock at

Bedrock surface
topography

Mapped
bedrock
Surface

N\

Computed Bedrock Topography of the Princeton alnd Jasper Quadrangles, Southwestern Indiana

[ S —Pril}f:etfin‘lz100;000‘Quad~ S— *Jasper"lzlo_g;o)%q%}arg ,{—‘,'» -
s g s ‘9? &
: AFLR
R Bedrock Surface
. . | topog raphy map
N LB L= T Y
Bedrock / e }INDIANA’i |
To;_m_gr;;:hy @ \7u 0o 5 10 20 Miles i::j\ A :
e ‘ ) - A m
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Computed Bedrock Topography of the Princeton alnd Jasper Quadrangles, Southwestern Indiana
1

1 1
+——Princeton:1:100;000-Quad Jasper:1:100;0001Quad
[ ;000°Q T asp SIS an e
! ’ W R / A
p r e Y s ‘{. . * :

Bedrock surface
topography map

Bedrock
Topography (ft)
P 960

T N
0 5 10 20 Miles a A
ST T S B - |

180

Bedrock Surface
topography raster

» Clipped to area of
interest
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B. Create geological surface
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Created geologic surface is intersected with bedrock
topographic surface (BRS)

» Geologic surface — BRS = 0 (where intersect occurs)

Contours are created
from intersected surface
 5,000-foot interval used
so that only “0” contours
are created
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Example of contacts created from where bedrock &
geological surfaces intersect
T IR Dzre ) 3

Depending on the results, inferred data points and hand
contouring is sometimes necessary m
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Polygons are created from finished surfaces

Topology tool used to QC
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TODD A. THOMPSON, STATE GEOLOGIST

A3 oianaceoLogical Preliminary Map of the Bedrock Geology of the Bedford 30- X 60-Minute Quadrangle, Indiana

& WATER SURVEY
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y
Donald C. Tripp, Sarah A. Burgess, Isaac J. Allred, Robin F. Rupp, José Luis Antinao, Henry Loope, Jayson R. Eldridge
Bloomington, Indiana
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Questions
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