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FOREWORD 

Increasing demand by the clients of the Ontario Geological Survey for the data 
in the PETROCH lithogeochemistry data base in a user friendly format and the 
move of the Ontario Geological to Sudbury has lead to the initiation of this 
NODA project. 

Potential users of the data base were surveyed to determine their present and 
future computer capabilities, data manipulation program requirements, data 
format and interpretive tool needs. This information will be used to deliver to 
our clients a complete, flexible data base. 

B.O. Dressier 
A \ Director 
Geoscience Branch 
Ontario Geological Survey 
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ABSTRACT 

The translation of the PETROCH data base to a PC oriented version represents 
the commitment of the Ministry of Northern Development and Mines to provide 
to clients of the Ministry government data in digital format. 

The needs of these clients have been assessed through a fourteen question 
informal survey distributed throughout Canada. 

A summary of the recommendations based on the survey are as follows: 

i) The translated data base should be distributed on high density floppy disk in 
a comma delimited ASCII format. 

ii) There exists as commercial software and shareware, sufficient tools to 
manipulate the translated PETROCH data base. 

iii) For distribution purposes, the data should be divided into file sizes that are 
easily manipulated. For example by geographic or geologic area. 

iv) Additional geochemical data bases for soils, sediments and Palaeozoic rocks 
should be designed as compatible with the translated PETROCH data base. 

The translation and first release of the PETROCH data base coupled with the 
release of the Ontario Geophysical Data Distribution System clearly indicated the 
Ministry of Northern Development and Mines commitment to meeting the 
demands of clients for digital data. 
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Petroch Lithogeochemistry Data Base: Geochemical Interpretive Tools and Data 
Base Expansion Review 

by 

Brian J. Berdusco 1 

INTRODUCTION 

The Ontario Geological Survey - Information Services Branch and Geoscience 

Branch have completed the translation of the PETROCH data base to a PC 

compatible format. 2 Originally, the 27,612 whole rock and trace element analyses 

were housed on the Queen's Park Computing Branch (QPCB) IBM mainframe 

computer. Due to the difficulty and expense of data access, the incompatibility 

with PC oriented data base software, the inability to manipulate data and the 

occasionally encountered human error involving data entry, the data base has not 

been utilized as it was envisaged. The main goal of the PETROCH Data Base 

Project was to provide to clients of the Ontario Geological Survey, a translated 

and verified data base capable of manipulation and plotting by the many IBM-PC 

oriented statistical and geoscience software packages that are available today. 

Now that it is in a flexible format, the data will be incorporated into the Earth 

Resources Land Information System (ERLIS) as a set of distinct layers and 

'Geological Assistant, Precambrian Geoscience Section, Geoscience Branch, Ontario Geological Survey, Sudbury, Ontario 

^This project is part of the five-year Canada - Ontario 1991 Northern Ontario Development Agreement (NODA), a subsidiary 
agreement to the Economic and Regional Development Agreement (ERDA) signed by the governments of Canada and Ontario. 
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sublayers. This will form a comprehensive, fully relational, lithogeochemical data 

bases. Recent and future geochemical analyses can be added to the data base 

utilising up to data network technologies as opposed to 80 character ASCII cards 

as was the case prior to translation. 

In an effort to determine the needs of potential users of the PETROCH data 

base, an information gathering questionnaire was distributed throughout Canada 

to the exploration industry, government geological surveys and university and 

college geoscience departments. This survey was circulated: via the Ontario 

Geological Survey Geoscience Research Seminar held in Toronto in December, 

1992; through the provincial resident geologist offices; by availability at related 

geoscience functions and by Canada Post. Out of the fourteen hundred surveys 

that were circulated, seventy were returned. In addition to the surveys, the needs 

of the geoscientists of the Ontario Geological Survey were canvassed through 

informal meetings and discussions. As a result of the surveys and meetings, 

several geostatistical software packages were acquired for evaluation. Select data 

base and spreadsheet packages were also evaluated based on their compatibility 

with the translated version of the PETROCH data base. 

METHODOLOGY 

Through the use of an informal survey, data concerning the best way to service 

clients of the Ontario Geological Survey with respect to PETROCH was gathered. 
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RESULTS 

Over fourteen hundred questionnaires were distributed of which, seventy were 

returned. See Table 1 for a graphic representation of the results of the survey. 

Since this investigation is informal and the fact that not all questions were 

answered by the respondents, the results should not be considered as the 

products of a scientific survey. However, this does not preclude the fact that the 

conclusions are useful when considered as a guide in assisting to provide some 

guide for the further development of the PETROCH data base presently and in 

the future. 

3 

The survey consisted of ten (10) questions (Appendix I). The survey not only 

provided a method of acquiring this data, but also served the purpose of 

informing clients of the PETROCH translation project. The survey itself centred 

on requesting information concerning: which type of computer systems are being 

used by our clients; which data base management, spreadsheet and geo-statistical 

software packages are prevalent among our client group; how clients would like 

to see the data made available; and how clients would like to see the data base 

managed. An addendum was added to the survey in January, 1993, with the 

intent of determining existing available geochemical plotting routines. Questions 

concerning Geographical Information Systems and word processors were also 

included. 



The results of the survey are best described on a question by question basis. 

The first question asks "what type of computer system(s) and/or machines do you 

currently use and what system(s) and/or machines do you anticipate acquiring 

in the near future?". Forty-five respondents indicated that they are presently 

using or will soon acquire 386/486 IBM compatible computers. Five respondents 

stated that they are using Macintosh computers. Other responses include UNIX, 

and VAX systems. 

The second question requests information pertaining to commercial data base 

software in use by respondents. Common answers include Quattro, Excel, Lotus 

123, dBase, Paradox and Fox Pro. 

Question three asks "How do you currently use geochemical data?". The majority 

of respondents indicated that geochemical data is primarily used in rock 

classification followed by alteration studies, lithogeochemical studies, academic 

studies and other. 

In question four, when asked which type of data manipulations they use, Jensen 

(1976) Cation Plots was the most common response. Irvine and Baragar (1971) 

as well as Pearce and Cann (1973) and Le Maitre (1989) classifications were also 

indicated. Other types of manipulation included rare earth element plots, scatter 
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plots and spider diagrams. Alteration screens and statistical manipulations were 

also signified. 

Over all rock classification will be the prominent use for PETROCH with 

alteration studies and exploration lithogeochemistry following close behind. 

Industry respondents indicate exploration geochemistry as the predominant use 

of the data base. 

The PETROCH data was requested for distribution on 3.5" and 5.25" high capacity 

floppy diskettes in an ASCII format. 

According to the questionnaire, clients would purchase the entire data base if the 

price was reasonable. Also, they prefer the data to be subdivided by geographic 

area. 

The majority of respondents of question eight ("What additional information 

would you like to see included in the PETROCH data base?") indicated that they 

would like to know the date of analyses. Rock descriptions and type of analyses 

were also requested. (Note: rock descriptions are included in the PETROCH data 

base). 

When questioned whether or not additional data concerning soils. Palaeozoic 
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rocks and till geochemistry should be added to the PETROCH data base 

respondents were evenly split with twenty-nine respondents for and twenty-nine 

respondents against. 

Thirteen respondents are currently using a Geographical Information System 

(GIS). Responses included ArcView, Spans, Microstation, Terrasoft and PAMAP. 

Two respondents indicated that they were using their own software to translate 

the data base into a more convenient format. 

Commonly used plotting routines include the major spreadsheet packages and 

Grapher, SPSS, Systat, Statgraphics and NEWPET. 

DISCUSSION 

Question nine which dealt with whether or not other data bases should be added 

to the translated PETROCH data base was not resolved since respondents for and 

against were split evenly. However, it is recommended at this time that the 

PETROCH data base be restricted to lithogeochemical results of rocks of 

Precambrian age. The consideration for this recommendation is based on the 

following: The PETROCH data base currently exceeds thirty-four megabytes in 

a data base management software format. This size can be managed on most 

current PC platforms but the data base will only continue to grow as time 
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progresses. As a data base dealing solely with Precambrian rocks, the ability to 

manage and manipulate the data will be easier. Future distributions of the data 

base will be done more effectively. The results of till geochemistry, soil 

geochemistry and lithogeochemistry of Palaeozoic rocks can be housed in separate 

data bases in a structure compatible with PETROCH. As each data base is 

distributed, the decision how to incorporate them can be dealt with by the client. 

This should also result in easier updates and distribution of all related data bases. 

The translation of PETROCH has provided insight and direction with respect to 

the establishment of geochemical data bases and the standardization of 

lithogeochemical analytical packages. As new analytical methods are developed, 

efforts should be made to achieve some sort of continuity with respect to the 

former methods. 

Respondents of the survey have reiterated numerous times that all analytical data 

should be released in digital form. The release of the airborne geophysical 

coverage of the province coupled with the release of a lithogeochemical data base 

in excess of twenty-seven thousand samples is a clear indication that this is the 

current direction. 

CONCLUSIONS 

Of the fourteen hundred surveys distributed throughout Canada, seventy were 
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returned. This represents a return of approximately five (5) percent. 

The survey, though informal, does indicate that: the majority of respondents are 

using 386/486 based computer architecture; lithogeochemical analyses is 

commonly used for rock identification with Jensen classification (Jensen 1976) 

prevalent; clients would prefer to have the data in ASCII format on high capacity 

5.25" or 3.5" floppy diskettes and they would prefer to have the data sorted by 

geographic area; an even split occurs between those who want additional 

geochemical data bases (till, soil, Palaeozoic) added to the PETROCH and those 

who do not; a good variety of public domain and commercial geostatistical 

software packages are available; Geographical Information Systems are being 

used. 

RECOMMENDATIONS 

Based on the answers from the questionnaires as well as informal meetings with 

government and industry geoscientists, the following are recommended: 

•The PETROCH data base should be provided in ASCII format (comma 

delimited) on high capacity diskettes (5.25" and 3.5"). 

•Their exists on the open market and as public domain software, sufficient tools 

to aid the geoscientist in statistical analyses and manipulations of the converted 
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PETROCH data base, hence, the writing of additional software for this purpose 

is not required presently. 

•For distribution purposes, the data base should be subdivided in an attempt to 

keep each file at a workable size. This according to geographic or geologic areas. 

(For example Northern Ontario, Southern Ontario, or Abitibi Subprovince, etc.) 

•The survey indicated an even split between those who want additional 

geochemical data bases added to PETROCH and those who don't. It is 

recommended that PETROCH be used solely as the data base for Precambrian 

rocks. 
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PETROCH DATA BASE POTENTIAL USER SURVEY 

The PETROCH data base is a listing of 27,000 geochemical analyses 
of rock samples of primarily metavolcanic, metasedimentary and 
intrusive rocks collected by the Ontario Geological Survey from 
the Superior Province and analyzed by the Geoscience 
Laboratories. Included in these 27,000 analyses are major 
elements (whole and partial), a variety of trace elements, REEs, 
and the rock name, rock description, and location (lat. long, and 
NTS). 

These analyses have been stored on the Queen's Park Computer in 
an inaccessible user unfriendly card format. In order to 
accommodate requests for this data in a more user friendly format 
the OGS is undertaking a project to verify the existing data, 
re-format it into a "dBase" type format. It will then be 
installed in a GIS and through the GIS make available a limited 
range of geochemical interpretive tools. 

In order to help us respond to your needs would you please answer 
the following questions and either return them to the 
Registration Desk or mail to: 

Glen Johns 
Precambrian Geoscience Section 
Ontario Geological Survey 
933 Ramsey Lake Road 
Sudbury, Ontario 
P3E 6B5 

HAVE YOU HEARD OF THE PETROCH DATA BASE? YES ; NO 

1. What type of computer system(s) do you currently use and what 
system(s) do you anticipate acquiring in the near future? 



2. What data base programs do you currently use and/or what 
data base programs do you anticipate using in the near future? 

3. How do you currently use geochemical data? 

Lithogeochemical exploration 
Alteration studies 
Rock classification for mapping 
Academic studies 
Other 

4. What types of data manipulation do you use? 

Rock classification using diagrams 
Irvine and Baragar 
Jensen 
Pierce and Cann 
Other 

Alteration screens 

Statistical manipulations 
ie. principal components etc. 

Other 

5. How do you think you would make use of the PETROCH data base 
once it is more easily accessible? 

Exploration lithogeochemistry 
Rock classification 
Alteration studies 
Academic studies 
Other 

6. How would you wish to receive the data? ie. digital form on 
floppy disks (high density or double sided double density; what 
size), on tapes, CD-ROM, in what format ascii or dBase, or hard 
copy on paper with plots for <= 50 samples? 



7. How much of the PETROCH data base would you wish to acquire? 
If you have need for part of the data base, how would you like to 
receive it? ie. geographic area, by rock type, by chemical 
parameter (eg. >50% Si02), by geologist etc.? 

8. What additional information would you like to see included in 
the PETROCH data base? 

9. Should other geochemical data presently in digital form but 
not in PETROCH be added to PETROCH or included in a separate data 
base? i.e. Palaeozoic rocks, till geochemistry, heavy mineral 
data, lake geochemistry etc. 

10. Comments 



To help us evaluate this survey we would appreciate knowing who 
you are affiliated with. 

Exploration Industry 
Consulting 
University/ college 
Government 
Other 

Thank you for your time. 

optional 

NAME: 

ADDRESS: 

PHONE: FAX: 

Would you be willing to become a member of a Steering/Working 
Committee on "Lithogeochemical System Development" if such a 
committee existed and you were asked? 

Yes: No: 



Addendum to Survey 

11. Are you presently using a Geographical Information System (GIS)? 

Yes name: 
No 

12. Which word processor are you most comfortable with? 

_ WORD PERFECT 
_ MULTI MATE 
_ AMIPRO 
_ MICROSOFT WORD 
_ OTHER 

NOTE: Clarifier of Operating System, Windows or OS/2 is not pertinent. 

13. Are you presently using any commercial or in-house software for translating 
the existing PETROCH data to a PC oriented data base format? 

_ Yes 

No 

14. Please list any commercial or shareware plotting routines that you are using 
and that are capable of generating tables/diagrams based on geochemical data, 
(x-y plots/graphs, bar graphs, ternary diagrams, etc.). 

(Note for #8. i.e. Descriptions, Date of sample, analytical methods, etc.) 



TABLE I SUMMARY OF SURVEY RESULTS 

1 Industry Government Univ./Coll Totals 

NUMBER OF REPONDENTS 27 26 17 70 

386/486 18 •23 10 51 
MACINTOSH 1 3 2 6 

QUATTRO 6 4 7 17 
EXCEL 3 6 8 17 

123 21 11 1 33 
DBASE 15 15 4 34 
PARADOX 3 4 1 8 

FOX PRO 1 4 1 6 

LITHOGEOCHEMICAL EXPLORATION 22 8 6 36 
ALTERATION STUDIES 18 15 7 40 
ROCK CLASSIFICATION 19 21 7 47 
ACADEMIC STUDIES 2 14 14 30 
OTHER 2 1 3 

IRVINE & BARAGAR 10 15 11 36 
JENSEN 20 19 9 48 
PIERCE & CANN 10 14 11 35 
OTHER 9 13 4 26 
ALTERATION SCREENS 13 8 4 25 
STATISTICAL MANIPULATIONS 12 12 9 33 
OTHER 3 4 2 9 

EXPLORATION LITHOGEOCHEM1STRY 25 3 7 35 
ROCK CLASSIFICATION 19 16 6 41 

ALTERATION STUDIES 19 14 5 38 
ACADEMIC STUDIES 2 16 12 30 
OTHER 2 5 1 8 

5.25 High Capacity 13 22 8 43 
3.5 High Capacity 19 22 13 54 

GEOGRAPHICAL AREA 16 17 9 42 
CHEMISTRY 1 7 8 
GEOLOGIST 1 1 
ROCK TYPE 2 6 6 14 

OTHER 2 2 

Yes add other databases to PETROCH 9 12 8 29 
No do not add to PETROCH 11 12 6 29 

GIS Yes 1 8 4 13 

Word Perfect 11 14 12 37 
Multi Mate 1 1 
Ami Pro 3 1 4 
Word 2 12 4 18 
OTHER 1 4 5 

PETROCH Conversion software (yes) 2 2 
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CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO GEOLOGICAL 
SURVEY PUBLICATIONS 

Conversion from SI to Imperial Conversion from Imperial to SI 

SI Unit Multiplied by Gives Imperial Unit Multiplied by Gives 

LENGTH 
1 mm 0.039 37 inches 1 inch 25.4 mm 
1 cm 0.393 70 inches 1 inch 2.54 cm 
l m 3.280 84 feet 1 foot 0304 8 m 
1 m 0.049 709 7 chains 1 chain 20.116 8 m 
1 km 0.621 371 miles (statute) 1 mile (statute) 1.609 344 km 

A R E A 
1 cm 2 0.155 0 square inches 1 square inch 6.451 6 cm 2 
l m 2 10.763 9 square feet 1 square foot 0.092 903 04 m2 
1 km2 0.386 10 square miles 1 square mile 2.589 988 km 2 
1 ha 2.471 054 acres 1 acre 0.404 685 6 ha 

VOLUME 
1 cm 3 0.061 02 cubic inches 1 cubic inch 16387 064 cm 3 
1 m3 35.314 7 cubic feet 1 cubic foot 0.028 316 85 m3 
1 m3 1.308 0 cubic yards 1 cubic yard 0.764 555 m3 

CAPACITY 
1 L 1.759 755 pints 1 pint 0.568 261 L 
1 L 0.879 877 quarts 1 quart 1.136 522 L 
1 L 0.219 969 gallons 1 gallon 4.546 090 L 

MASS 
l g 0.035 273 96 ounces (avdp) 1 ounce (avdp) 28.349 523 g 
l g 0.032 150 75 ounces (troy) 1 ounce (troy) 31.103 476 8 g 
1 k g 2.204 62 pounds (avdp) 1 pound (avdp) 0.453 592 37 kg 
1 k g 0.001 102 3 tons (short) 1 ton (short) 907.184 74 kg 
1 t 1.102 311 tons (short) 1 ton (short) 0.907 184 74 t 
1kg 0.000 984 21 tons (long) 1 ton (long) 1016.046 908 8 kg 
1 t 0.984 206 5 tons (long) 1 ton (long) 1.016 046 908 8 t 

CONCENTRATION 
l g / t 0.029 166 6 ounce (troy)/ 1 ounce (troy)/ 34.285 714 2 gA 

ton (short) ton (short) 
l g / t 0.583 333 33 pennyweights/ 1 pennyweight/ 1.714 285 7 g/t 

ton (short) ton (short) 

OTHER USEFUL CONVERSION FACTORS 

Multiplied by 
1 ounce (troy) per ton (short) 20.0 pennyweights per ton (short) 
1 pennyweight per ton (short) 0.05 ounces (troy) per ton (short) 

Note: Con version factors which are in bold type are exact. The conversion factors have been taken from or have been 
derived from factors given in the Metric Practice Guide for the Canadian Mining and Metallurgical Industries, pub
lished by the Mining Association of Canada in co-operation with the Coal Association of Canada. 

18 





3268 
ISSN 0826-9580 
ISBN 0-7778-1476-5 


