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e Spreadsheets are powerful, well understood, and familiar
to most geologists

e Hence when time and resources are limited, spreadsheets
are the low cost, easily implemented database solution to
record and archive drillhole and field data

e But...



Is this a
database?

A E | C ] E F I G [ H | 1 J K. L Pt h

1 Drill data Structure Assay [- = below detection)
DDH_ID Calc | Calc ||Cu Au |Interval | Sample

2 Depth |Plunge |Azimuth(Type| @ B Dip dirn [[ppm]) | Aul | [int] [m] 1D
3 |DDH225 1231 -EB9R 202 B8(1S0 4 3260 370 175.0
4 5.7 -BB9E 202 68153 G 2350 450 ¢ 2340
5 2521 -BRAS6 204.9 - 23 2251
5 2781 -BRYA 206.9 981 0.03 1 225-2
7 2851 -BRYH 206.9((S0 321 1250 360 4E.0 200 11 13 225-3
2 2981 6351 204.88(1S0 BF 2280 370 218.0 315 287 141 2254
9 N2 -63A1 204.88(Sch a0 2851 EB17 128 3321 84 231 2255
10 335 6351 204.88((0CY 421 27 B59 106.6 020 33 13 2256
1 3480 -B286 205.51(=0 a3 300 Y36 120.8 240 - 281 2257
12 373 -B2ER 206153 5 0i EE.0 170.0 o - 19; 225-8
13 3921 -B2BR 2067 (CICY 53 107 647 176.6 285 - 1 225-9
14 Ba.hl  -B25h 206.7(=0 55 B B24 179.6 321 0,05 02y 22510
B a7 -B2Bh 206 1(Sch Li=] 0 F20 ¢ 3800 o - 01 225-1
& a7 -B25h 206 7(S0 25 SHRTA 3545
17 haal 6219 206.52(|\F a0 2300 724 M4 34 00 03 226-12
1B 591 -B157 206.28(|Sch 4] 3400 708 1554 524 0.009 121 22513
19 B0 -B179 206.2((53 43 g0y 530 + 2256 136; 0.02 03 22514
20 B0 -B179 206.2((S0 45 340 718 1553
21 B0 -B179 206.2((Sch Jgi 2800 EB14 107.8 {:"
22 BOGT 6179 206 253 Bai 3500 B2 TE3.6 136: 0.009 09 226-15
23 BOG:  -6179 206.2((S0 J21 5 852 1573
24 B15)  -6179 206.2((S0 J5; 2850 EBE.O 0.0 - 07 225-16
25 |DDH23 2381 -B179 206.2{(Sch 45 395) E9.4 195.7
26 4561 6155 205.52(|50 430 330 723 147.4
27 B221 -B1Bh 205 52(|Sch aqr 3300 703 1474 250 0.0 1 23
28 B2 -614 206 68|50 ag 0 720 170.0
29 gz -614 206.68(153 a7 00 810 170.0 0 002 04 23-2
a0 g -614 206 E8(|F 321 355 859 165.8
1l 824 -6114 206.5((S0 a7 345 BO3 1574 34 0009 03 23-3
3z 824 -B114 206 .5([Sch 55 0P 354 1 2386
33 824 -6114 206.5([53 350 2900 BB.0 139
4 827 -B0.8 205 8350 £l 0 820 170.0 Be: 0.009 06 23-4
a5 827 -60.8 205.835ch 48 2900 EB15 126.3
36 832 -60.8 205 8353 45 a0 744 1 2002 028 329 1585 06 23-5
a7 g3z -G08 205 83|50 45 500 714 2069
38 832 -B0 206, 25| QC 30 a0 883 ¢ 2058
39 838 -B0 206, 25(50 ag; 345 871 B2 23 003 1 236
40 938 -59.9 206.2((Sch A7 2800 BB6 1211
41 938 -B9.9 206.2((S0 IF M0 874 1571
42 12 -59.9 206, 2|QCY 400 2800 E2.8 5.8 15: 0.009 02y 23-7
43 12 -599 206 2((F 35 90¢ B24 2408




No!

At least two 1-to-1 sets of data in

a single flat spreadsheet
— Assay

—  Structure

e See ‘key’field comment below

Split cells

— bad enough in headings

— disastrous in body of table
Non-numeric data in numeric
column

— (- symbol)
Alphanumeric numbers in non-
sortable format

- 225-1,...,225-11,....,23-1,...

— DDH23,...,DDH225,...
No distinct key field for related
data

—  Not critical, but desirable

A E | C ] E F I G [ H | 1 J K. L Pt h

1 Drill data Structure Assay [- = below detection)
DDH_ID Calc | Calc ||Cu Au |Interval | Sample

2 Depth |Plunge |Azimuth(Type| @ B Dip dirn [[ppm]) | Aul | [int] [m] 1D
3 |DDH225 1231 -EB9R 202 B8(1S0 4 3260 370 175.0
4 5.7 -BB9E 202 68153 G 2350 450 ¢ 2340
5 2521 -BRAS6 204.9 - 23 2251
5 2781 -BRYA 206.9 981 0.03 1 225-2
7 2851 -BRYH 206.9((S0 321 1250 360 4E.0 200 11 13 225-3
2 2981 6351 204.88(1S0 BF 2280 370 218.0 315 287 141 2254
9 N2 -63A1 204.88(Sch a0 2851 EB17 128 3321 84 231 2255
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12 373 -B2ER 206153 5 0i EE.0 170.0 o - 19; 225-8
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B a7 -B2Bh 206 1(Sch Li=] 0 F20 ¢ 3800 o - 01 225-1
& a7 -B25h 206 7(S0 25 SHRTA 3545
17 haal 6219 206.52(|\F a0 2300 724 M4 34 00 03 226-12
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28 B2 -614 206 68|50 ag 0 720 170.0
29 gz -614 206.68(153 a7 00 810 170.0 0 002 04 23-2
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No!

e Alphanumeric
fractions in numeric
columns

e Meaningless
alphanumeric
fractions

e |[ncomplete datain X
Y columns

e \What coordinates
does X Y reference?

Or this

A E C D E F G H | J K L M| N
COARSE| HARD 5TR-

1 | PNT il ‘| LITH MEZS| MESS| CLASTS|DEFM| SUL| ASF| TERT| TYFE|DIR| VLR
2 16| 299605 2097262 3 2 213 3 3 2 1 2 1] &26] 1
3 116 2| &) 87
4 116 2| H0)  E0
5 116 3| 1&0) &0
E 116 4| Z60) 08
7 116 1| 286) 8B
8 116 1] 236] 38
3 17| 299613) 2037163 3 2 3 2 2 2 1 3 1l 242) 20
0 17 2| 330 E2
1 17 2| 070 ER
12 17 2| 0] EE
13 113 299613) 2037063 3 24 3 2 2 3 1 3 1| 0e0) 28
14 113 2| 0] 88
15 113 3| 26H) 7B
16 13 299618) 2036362 3 2 2 203 &3 3 2 3 1&30] 1
17 113 2| 070 40
13 13 2| 190] &2
13 120[ 299638 2036873 2 2 2 3 3 0 0 0 1l &26] 12
20 120 2| 330 E2
21 120 2| 266) EB
22 121 299686 2037014 3 2 2 1 1 2 1 1 1] &60) 22
23 122 [ 299662 2037053 3 2 2 2 2 2 1 3 11260) 18
24 123[ 299669 2037110 3 2 1wz 2 2 2 1 1 1l020] 08
25 123 2| 260) 88
26 123 2| 380) 80
27 124 299661 8037172 3 2 2 3 3 2 1 2 11 260) 10
28 124 b L
29 124 20 300) 78
30 124 3] 340] &0
i 125[ 299652 2097334 3 42 2 2 3 2 1 2 1] 245]) 30
32 125 2| 240) 78
33 125 2| H0)  E0
34 125 4] 240) 38
o] 126[ 299432 2037403 3 2 2 1 1 1 1 1 1| 266) 08
36 127[ 299542 2097606 3 2 2 2 2 1 1 1 l&6] 18
aF 127 2| 202 87
38 127 2| 3=20] 77




Excel spreadsheet databases

e ‘Flat’ databases - Can only show 1:1 relationships
e Therefore need to include fields for all possibilities
Thus get loads of empty space

All this empty space All these fields are needed just in case
(increases the file size — an there Iare 3; rock typels, si_ructures, or
issue for very large databases Sampies at any one location
a | B | © D | E | F | & [k | |M/| o | @ | R | s
UTM_
Field WE5E4 Rocktype Rocktype Rocktype Bedding Bedding uct] Structl Structl Struct?  Struct2  Struct2 | Sample | Sample

numbers and
characters in
locations
(can't sort data
easily)

somewhere to
indicate datums,
and UTM zones

spelling within fields:
else can’'t query
efficiently

if ambiguous (else
may not be able to
plot on a digital map)

characters into numeric
fields: interferes with sorting
and processing, and may
turn a numeric field into a
non-numeric field. Be careful
to distinguish 0 from o, 1
from |, etc

1 |Num Easting MNorthing _Fone Location 1 2 3 Dip Dirn dirn Type Dip dirn 1 2 Comment
2 | 1 FIE4RE TTVEA234 56 Bruce Hwy, 31.5km M of Mackay zandstone | rhyalite dyke CLE 45 226 RHO04
2 2 FIEFIE TVEA44 56 Bruce Hwy, 37.8km M of Mackay =andstone JJoo weathered
4 |2a FIE4EE TrES124 5 Bruce Hwy, 43.7km B of Mackay siltstone minor 5= minor egl RHmo
5| 3 FIE4EE TTES134 E Coast Rd, 2.1km S of Yeppoon =lest ==
_E | 4| 336366 7RI E | Coast Rd, 2.8km S of Yeppoon == 340 FH234
- \ - - - - \
Do not mix Remember Be consistent with Don’t put non-numeric Good practice: use

sample numbers that
identify the owner and
are in a sortable format




What is a Database?

e Consist of:

— One or more Tables of basic data
e spreadsheet-like Fields (columns) and Records (rows)
e structured and populated following database ‘rules’
e e.g. Relational Databases:
— each Record can be uniquely identified within any one Table

— each Field contains the same Type of data (numeric,
alphanumeric, date, object, etc)

— Tables containing at least one of the same data columns can be
linked to one another as if they were a single large table

» Uses Relationship ‘rules’ between the linked Tables

— Queries: structured views of of the data, using selected fields
chosen from one or more Tables, linked together using the
relationships between the overlapping fields



Relational databases

E.g. Microsoft Access, Oracle, etc

Multiple tables (spreadsheets) for every 1-to-many
relationship

Every Table has one or more Key field(s)
— Unique value (number or characters)
— May combine more than one field to form the Key

Tables can be linked by their Key values in Queries



Relational Database

e Allows new temporary tables (Queries) to be formed by linking
separate 1-1 tables using their Key fields

e Tables:
Key ]t<e|y ]t<e|y
ﬁl;,d Field Sample Sample Assay
No easting northing No 1 RHErJqu Robcbktype No No Au_ Ag Pt
1 3326456 7769734 nad ga |EO RHOO1 UJQ0123 0.009 2.1 0.05
5 236336 7769424 e basalt RHOOT UQO124 0 001 21 006
3 336466 TTES174 Pl basalt RHOOZ Q0125 3239 63 %’95
4 336456 7769134 e basalt RHOO5 UQOD126 8 002 34 %07
5 336356 7769221 asa
4 RHOOE metased
5 RHOOTY metased

e Query ‘Table’:

Rocktype Au easting northing

gabbro 0.009) 338456 7769234
gabbro 0.01 336456 7769234
basalt 3.239) 338486 7768124
basalt 0.03 336356 7769221

— A temporary joining of fields from the three tables




mumberyalue

Textalue
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Map Unit
Interplinit
Longitude
Latitude
Altitude
Easting
Horthing
Zone
Date
Location
WayFt
Motes

Order_ID

Map Code
Strat Unit
Period/Era
SubPeriod
Epoch/Stage
REGMAP Code
Description

Age (Ma)

=

Field Mumber
Person

Keyword

Sam

Field Murmber
Ferson
Description

Alias Murmber
Museum Number

Sample Number

ational Database Structure

Photo Numb
Description Ll

o T— =

Index
MapSheat
MorthLat
Westlong
Southlat
EastLong
AMGCode
Code
Scale

Field Humber

Person

Fabric Code
— |Field Number 2::;:&1 lnge

iz I t
Fabric Cod .Dmmen |

Linked PI/Dip
Y alle Linked &
Trend ?n ed A7

Link comrment
Comment

Plane Code

D

Fabric Code | <&
Meaning

=

Matme
Affiliation




Database design

e Poor design, even for a simple database, can lead to
unwarranted cleaning-up at a later stage

e Think carefully about how you are going to Query your
database - after all that’s why you are doing it

e Only include those fields that will be involved in
subsequent queries. The more fields you have, the more
time-consuming it is to enter data.

— in general, don’t try to produce all-inclusive databases

— databases tend to have a life that is limited to the project for
which they were designed and hence extra effort may be wasted



Geographic Information Systems (GIS)

GIS = Spatial relational databases
— i.e exactly the same as any other relational database (RDBS) except that at least
some of the Tables consist of entities with a geographic location
e Data can be displayed as a map as well as a spreadsheet-like table
— Separate Tables can be overlayed in map view as if they were a single map
e This is the heart of a digital map system
— Queries can link fields from different tables (as in any RDBS)
e but can also select data on geographic criteria
— such as ‘Show only the data where map objects overlap’
— Spatial Analysis of data is possible
e Thematic mapping
— Property distributions highlighted by colours, new symbols, contouring, etc
e Spatial numerical analysis
— spatial graphing



GIS - Spatial Relational Database

E.g. Maplnfo, ArcGIS, Manifold

In addition to normal fields, Tables can have an extra field (commonly
hidden) that contains geographic information about Geographic
objects in the Table

Point, Line, Arc, Polyline, Polygon, Region, etc

Geographic Information:

Point location or Centroid location (if a polygon object)
Perimeter

Area

Object contained on the left/right side of line

Etc

Location information is dependent on Datums and Projections



Coordinate labels on spreadsheet or

Coordinate labels in databases

database columns should indicate
the projection AND the datum

Assume that at some point that the
data will be used by someone else

In the example shown at top right
it is a reasonable guess that the
projection is UTM - but what is
the datum?

e local alternatives are WGS84,
Corrego Alegre, or SAD69

The example at lower right at least
indicates that, in this case, the
UTM guess is correct, and the
datum is Corrego Alegre

$

PNT

v
X

Y Lithotype

01

298843

8097407

02

298871

8097485

03

298909

8097512

20

298969

8097808

06

298987

8098281

07

298995

8098173

08

299000

NININIBINININ

8098096

PNT

Xutm_COA

Yutm_ COA - Lithotype

01

298843

8097407

02

298871

8097485

03

298909

8097512

20

298969

8097808

06

298987

8098281

07

298995

8098173

NININ|IBRINININ

08

299000

8098096

The UTM zone should also be
referenced somewhere
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