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INTRODUCTION 
Reconnaissance  stream  sediment  sampling datapublished during 

the last 10 years  has  helped  delineate regional geochemical patterns 
throughout much of the  province, and provided a comprehensive 
data  set that can he  used as baseline  information  for more detailed 
studies.  The  database  represents an investment of more  than 
$3 million but because it has only been available on magnetic  tape, 
only  a few researchers and explorationists have had the facilities to 
realize  its  full  potential. To make the  data more readily accessible lo 
a  wider  segment of the exploration industry. it has now been made 
available on floppy  diskettes. 

DATABASE: A  SUMMARY 
THE  REGIONAL  GEOCHEMICAL  SURVEY 

The Geological Survey Branch of the British Columbia  Ministry 
of Energy, Mines and Petroleum Resources has been involved in 
regional geochemical  sediment surveys since  1976. The database 
represents multi-element determinations and field observations of 
reconnaissance  stream  sediment and water sampling of twenty-two 

Figure 6-2-1 illustrates the areal distribution of these surveys. 
1:250 OOO National Topographic System (NTS) map  sheet  areas. 

Survey (RGS)  and its predecessor, the  joint FederallFYovincial Ura- 
The objectives  of  the British Columbia Regional Geochemical 

nium Reconnaissance  Program (URP)  are threefold, and are sum- 
marized as follows: 
( I )  To provide industr), with  high-qualify  reconnaissance  explora- 

tion data to aid in the search for uranium and up to 19 other 

(2) To provide a consistent national database  for  these  metals  to 
metals,  particularly  precious and base  metals; 

(3) To provide a comprehensive  data  set that will delineate  the 
serve as a  basis for resource  appraisal; 

regional geochemical  patterns  throughout  the  province and he 
used as baseline  information for more detailed  studies. 

Program design, based on preliminary orientation studies.1 re- 

per  13  square kilometres  from  secondary or tertiary  drainages. One 
quires collection of sediments with an average density ofone sample 

kilogram of active stream  sediment and 0.25 litre of water are 
collected at each site. Field  observations on characteristics of the 
drainage catchment,  sample site and sediment  sample are also 
recorded.  Samples are field-dried and the -80 mesh (< 177 microns) 

silver, manganese, iron,  molybdenum,  tungsten, and uranium. 
fraction is routinely analysed for zinc, copper, lead, nickel,  cobalt, 

Water samples are analysed  for  uranium,  fluorine and pH. In re- 
sponse  to industry demand, additional  elements have been added to 
the  surveys and include mercury, tin, arsenic, antimony, bllrium, 
cadmium, vanadium and loss-on-ignition. 

Sample  collection, sample preparation and water and sediment 
analyses are carried  out by separate  contractors. Personnel from  the 

Geological Survey Branch have: been responsible for supervision, 
management and quality  control of the program since 1978. Dioa 
entry, digitizing,  plotting,  listings, and compilation for statislics 
have been done by the  Geological Survey of Canada. 

sample collection. A considerable  effort is made to ensure that the 
Results are usually released in May or  lune of the yearfollowilg 

data is secure until released. The data packet typically include!. a 
sample location map,  detailed  listings, statistical summaries, and in 

hols or values. The packet is available for  purchase at a nominal 
some  instances,  maps  for individual elements  showing  range  sy:n- 

price from the Publication  Distribution  centre at the British Colum- 
biaMinistry of Energy, Mines  andPetroleumResources  invictoria, 
or from Campbell's Reproduction in Ottawa.  Results  from  the RGS 
can also he  accessed for reference at all libraries of the Geo1ogi~:al 
Survey of Canada, the Map Library  at The University of Brit.sh 
Columbia, and the  Ministry  Library in Victoria. 

ones have been re-evaluated, and a number of areas  previously 
A great many new mineral prospects have been discovered,  old 

thought to have little mineral potential have been investigated ;as a 
result of the regional geochemical surveys. Inlormation ex1rar:ed 
from the  RGS  database  has  hcen useful not only for exp1orat:on 
work>, hut also for  identifying !.he reliability of  the  data', for USC: in 
regional metallogenic studies4, and as a database for land 12se 
decisionss,  environmental studies6, and geolo[:ical interpretationr 
and projections7. 

THE PROBLEM:  ACCESSIBILITY 

accumulation of enormous anlounts of data;  the  RGS  datah,ise 
The nature of such  large multi-element surveys leads  to !he 

contains  information on both field and analytical  data  for more than 
23 OOO samples (Table 6-2- 1). The means  to  store and access  the data 
effectively must be examined carefully, if for no other reason l l m  
the high cost of its acquisition.  More  important.  from  the p i n !  oi 
view of the  exploration  community, are the limitations inherent in 5.  

simple visual and manual interpretation of such complex and vclu- 
minous data.  Subtle but significant  information  is  likely  to  remair. 

can provide a more detailed interpretation and because of the \ a l ~  
undetected. Processing by mathematical and statistical procedure:. 

ume of data  involved. use of computers is essential. In response IC, 
this demand, RGS data were made available in #digital form on Ihigh 
density magnetic tape in a format  compatible with a wide range of 
mainframe installations. 

Numerous  processing and interpretative techniques have 11,:etl 
developed to evaluate  the  RGS  databases. In each case,  computer 
manipulation and processing were essential for the  efficient exlrac 
tion of useful  information.  Unfortunately  only  a relatively small part 
of the mining  community  has  the  appropriate  computer faci1itie:i 
(mini or mainframe  installations with tape drives) to  access inrl 
make use of this  extensive and valuable databa!;e. Furthermore,  thc 

~ 
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SUMMARY  STATISTICS OF COMPUTER  ACCESSIBLE  RGS  DATABASE 
TABLE 6-2-1 

REGIONAL  STREAM  SEDIMENT  AND  WATER  SAMPLING  PROGRAM 
CANADA - BRITISH  COLUMBIA 

NTS AND GEOLOGICAL COLLECTION AREA SAMPLE DENSITY DENSITY ELEMENT 
ROUTINE RELEASE 

MAPSHEET SURVEY OFCANADA YEAR SQ KM SITES SlTESllOSQ KM SITEJSQKM SUITE 
ADDmIONAL ELEMENTS 

OPEh PILE Sn Hg As Sb 88  Cd V LC81 

82E 
82L 
82F 
82K 
82M 
I M N  
1040 
IMP 
1031 
I031 
103P 
1030 

92P 
920 

93A 
93B 
92H 
921 
92J 
93M 
93N 
93G (EO) 
93H (Wi2) 
TOTAL 

NGR OS 
NGR 06 
NGR 25 
NGR 26 
NGR 27 
NGR 28 
NGR 41 

BC RGS 01 
NGR 42 

BC RGS 01 
BC RGS 02 
BC RGS 02 
BC RGS 03 
BC R G S  04 
BC RGS 05 
BC R G S  Oh 
BC RGS 07 
BC RGS 08 
BC RGS 09 
BC RGS I(l 
BC RGS I I 
BC RGS I ?  
BC RGS I?. 

OF 409 
OF 410 
OF  514 
OF 515 
OF  516 
OF  517 
OF 561 
OF 562 
OF  772 
OF 772 
OF 773 
OF 773 
OF 774 
OF 775 
OF  776 
OF  771 
OF  865 
OF  866 
OF  867 
OF 1000 
OF 1001 
OF I IO7 
OF I I07 

1976 
1976 
1977 
1977 
1977 
1977 
1978 
1978 
1978 
1978 
1978 
1978 
1979 

1980 
1979 

1980 
1981 
1981 
1981 
1983 
1983 
1984 
1984 

16000 1631 
15 700 1385 
16000 1394 
15 700 1297 
IS400 1219 
12 500 936 
12 500 946 
12 500 848 
14  300 1908 

1 500 326 
14000 1796 

800 87 
I S  400 935 
IS 700 914 
15000 1299 
15 000 757 
16000 995 
15 700 606 
15 700 853 
14000 1100 
14000 1124 
7  300  585 
7  300  650 

298 000 23  591 

0.9 
1.0 9.8 

11.3 
0.9 
0.8 

11.4 . m e  
12.1 e 

0.8 12.6 
. e  

e 
0.7 

. e  
13.3 

0.8 
. e .  

13.2 e 
0.7 14.7 e e *  
1.3 
2.1 

7.5 
4.6 

. . e  

1.3 7.8 
. * e  . 

1.1 9.2 
0.6 

. 
16.5 . 

0.6 
0.9 

17.2 e 
11.5 e 

0.5 19.8 
0.6 

e 
16.1 

0.4 25.9 
0.5 18.4 
0.8 

e e e  
12.7 

0.8 12.4 
e e e  

0.8 
0.9 

12.5 e 
11.2 

o o e e e e a  

0.8 12.6 

e 
e 

e .  

e m  
* e  
0 .  . *  
e . .  
. * e  
. . e  
e . .  

. 
e . 
e 
e . . e  . * . * * . * 4 I  

Note:  Routine Elemenl Suite consists of analyses of stream sediment for Zn. Cu, Pb, Ni, Co, Ag. Mn, Fe, Mo. U, W and of analyses of slream waters for Ll F 
and  pH. Open Files 517 and 561 also contain lake sediment data. 

database which is currently available on magnetic  tape requires 
considerable  inputting and editing  to  ensure complete, consistent 
and systematic  organization of the data. 

THE SOLUTION: RGS DATABASE ON FLOPPY 
DISKETTES 

The advent of inexpensive microcomputers has provided the 
majority of mineral  exploration  companies with the power to apply 

chemical and geological field data. To make  the R G S  data access- 
sophisticated data  management and analysis  techniques to geo- 

ible to this new group of users,  the  entire  database has been  down- 
loaded onto floppy diskettes.  The  increased accessiblity will 

closer realization of  the data’s full  potential. 
promote a more thorough and refined assessment, and bring ahout  a 

THE PRODUCT: DETAILS 

total size of the R G S  database, as it resides on floppy diskettes,,  is 
approximately 6 megabytes. 

RGS DATAFILE 
For greater manageability, individual map sheets have been split 

into an  east and west half and are stored as two ::eparate sequenlial 
files. Information pertaining  to  each  sample  is sto’red on three f i x d  
length 80-character records.  Record  one  contains  the  field  data; 
records  two and three  contain the analytical  data. 

first 12 columns always contain the NTS  map sheet and  sample 
All records  for each sample have certain  features in common: tlle 

number, and the last column of I.he record,  column 80, contains :in 
“X”, which denotes the end of the  record. 

provided for in nearly all programming  implementations, and re- 
Sequential  files are the  simplest form to handle,  being  fully 

quiring no special  processing  techniques. Fixed Length data  records 
are simple to manipulate and an: readily transferred between cam- 

sponding  to I :250 000 NTS map  sheets, and stored on standard MS- 
DOS, double-sided, double-density. 5 Il4-inch  floppy  diskettes. PREAMBLE TEXTFILE 
Two text files are also included:  a “Preamble” file describing  the 
logistical details of the !,urvey, and a  “Format” file describing  the ,,ica1 details of the project, lt identifies the sup~rvisory personre] 

The  “Preamhle” file  describes all relevant historical and tech- 

nature and organization of the  data. All files are stored in standard responsible for technical aspects of the survey and  the 
ASCII format. selected  for  sample  collection,  preparation,  chemical  analyses, 2nd 

In most cases, a single  floppy  diskette provides sufficient Space data  preparation. It also describes  the  field,  analytical and data 
(360  kilobytes) for data  Sorone map-sheet and related text files. The preparation methods  used, and lists relevant geological references. 
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RECORD  FORMAT  FOR INDIVIDUAL  SAMPLES 
TABLE 6-2-2. 

Recvrd 1: Field lnlormation Record 2: (Map Sheet) ID and Analytical Data 

Field Description Record Columns Length Example 
01 Map  Sheet I 01-06 6 104N16 
02  ID (YeqCrew, Number) I 07-12  6  841102 

04 UTM  Easting  (Metres) 1 16-21  6  544654 
03  UTM  Zone I 14-15  2  10 

OS UTM Northing  (Metres) 1 22-28  7  5911939 
06 RockType I 30-33  4 GRNT 
07  Stratigraphic  Age 
08  Stream  Width  (Decimetres) 1 37-39  3 

1 34-35 2 36 

09 Stream Depth (Decimetres) 1 40-42 3 
35 

IO Elevation 
3 

(Metres) I 43-46 4 750 
I I Sample  Material I 47 I 6 
12  Replicate  Status I 48-49  2 00 
13  Contamination 
14 B a n k m  

1 51 1 
1 

I 
52 I 

I5 Water  Colour 
3 

I 
16  Water  Flow  Rate 1 

53 I 
54 1 

2 

17  Sediment  Colour 1 55 I 6 
2 

18 Sediment  Composition I 56-58 3 
19  Stream  Precipitate I 

013 
60 1 

20 Lac4 Precipitate 
2 

1 61 I 
21 Physiography I 62 I 

3 
2 

22  Drainage  Pattern I 63 1 2 
23 Sueam Type I 
24 Stream  Class 

6 4 1  
1 65 I 

1 
3 

25 Stream  Source 
26  Date  Collected  (Day,  Month) I 68-71  4 

I 66 I 
1908 

4 

Field Description Record Columns Length Example 
01 Map Sheet 2  01-06  6 104N16 
02  ID  (Year,  Crew,  Number) 2  07-12  6 841102 
03 Zinc 
04  Copper 

(PPM) 2 16-20 5 71) 

OS Lead 
(PPM) 2 21-25 5 
(PPM) 2 26-30 5 

3’) 

06  Nickel (PPM) 2 31-35 5 511 
07  Cobalt (PPM) 2 36-40 5 
08  Silver (PPM) 2  41-45 5 

I!) 
0. I 

09  Manganese (PPM) 2 46-50 5 
IO Iron 

680 

1 I Molvbdenum 
(PCT) 2 51-55 5 
(PPMI 2 56-64 5 

3.00 
2 

- 

12  Tungsten  IPPM) 2 61-65 5 
13  Tin 

IO 

14 Baium 
(PPM) 2 66-70 5 
(PPM)  2 71-75 5 250 

4 

IS Loi (KT) 2 76-79  4 23.2 

Recvrd 3 (Map Sheet) ID and Remainder of the Analytical Data 

01 Map  Sheet  3 01-06 6 104Nlh 
02  ID  (Year,  Crew,  Number) 3  07-12  6  841102 
03 Arsenic 
04  Antimony 

(PPM)  3  16-20  5 3 . 0  
(PPM) 3 21-25 5 

OS Mercury (PPB) 3 26-30 5 
4.2 

06  Optional  Element I 
IO 

07  Optional  Element 2 3  36-40 5 
3 31-35 5 

08  Optional  Element 3 
09 Optional  Element 4 

3  41-45 5 
3 46-49 4 

IO Cadmium  (PPM) 3  50-54 5 2.5 
I I Vanadium 
12 Uranium 

(PPM) 3 55-59 5 125 
(PPM) 3  60-64 5 2.0 

13  Uranium in Water  (PPB) 3  65-69 5 0.46 
14  Fluorine in Water (PPB)  3  70-74 5 
15 pH  of Stream  Water 3  75-79 5 

62 
8.3 

FORMAT TEXT FILE 

The “Format”  file  describes  the nature and organization of the 
data. The format for  each record is  described in Table 6-2-2. Table 
6-2-3 lists  the  field  observation  codes  for  characteristics of the 
drainage  catchment, sample site and sediment  sample. 

THE  EXTRAS 
A number of enhancements are available to further  increase  the 

flexibility and accessiblity of the data.  A public domain  database 
management system, designed  specifically  for the RGS  database, is 
available at a  nominal cost.  The system is written in BASIC, and 
provides  selective retrieval and display  capabilities. 

easily readable  listing. However, some users’ applications may 
The format of the data file was originally  designed  to produce an 

require that all information  for each  sample is stored on the same 

the  data  into  a  fixed  record  length  file with one sample per record. 
record. A small  application  program  is available which reformats 

The program  is  available in both BASIC and FORTRAN. 

of sampled  catchment areas. These  compilations are useful in assist- 
Tables 6-2-4 and  6-2-5 list major rock types and stratigraphic  ages 

ing in the selection of map sheets on a  geological  basis. 

THE COSTS 

Section of the Ministry. The cost to acquire individual 1:250 000 
Floppy diskettes are available from the  Publications  Distribution 

RGS datafiles is $12. Interested parties  should  direct  their  requests 
and queries in writing to: 

Paul Matysek 
Project Gemhemist 
Geological Survey Branch 
Parliament Buildings 
Victoria, British Columbia 
V8V 1x4  

THE  BENEFITS 
( I )  RGS  database is stored in a complete and consistent format. 
(2) It can be accessed by a  significantly  larger group of explora- 

(3)  RGS  data  can now be evaluated by available microcomputer 

(4) Detailed analysis of the database will lead  to renewed interest in 

( 5 )  Future updates (new analyses and interpretations)  can be inex- 

tionists and research scientists. 

software to suit the user’s specific needs. 

previously sampled  areas. 

pensively  distributed  to  the public. 
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'Igble 6 - 2 4  MAPSHEET DISTRIBUTION OF MAJOR  ROCK-TYPES  IDENTIFIED  OR  INFERRED  FOR  SAMPLED  CATCHMENT  AREAS 

1:250 Ow MAP.SHEET LOCATION 

UR - Gmdiontt Gmm 

NG - CNutoid Gneiss 

XV - Inttmrdiu Errmsiw 

LMSN - Limoslou 

MUM ~ timlom, Dolamitt 

MSDM - Mo&menl 

MVCC ~ Ue!avakaic 
OLYB -Olivine h a l l  

PRDT -Rnd~%tc 

QRU, -Om hoCle 

QTMZ - Qum MOnZONS 

S U N  - Silntonc 

SMRK -SedinxolaryRock 

SNUS - sanditonc 

UMFC - Ultnmafc 
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Table 6-2-5. MAP-SHEET  DISTRIBUTION OF THE  STRATIGRAPHIC AGE OF SAMPLED  CATHMENT  AREAS 

1950 000 MAPSHEET LOCATION 

DESCRIPTION 

04 - PTatero7."lc 

M - Hehkian 

07 - Hadrynia" 

IO- Paleozoic undivided 

II - Protcrazoic-Paleolaic 

12 -Cambrian 

11- Cambnan-Onlivsian 

14 -Ordovician 

15- Ordovician-Silunan 

16- Silurian 

11 - Sllunan-Devonian 

18 - Devonian 

19- Devonian-Misiissippian 

20 - Carboniferous 

21 -Mississippian 

22 -Pennsylvanian 

23 - Pennsylvanian-Permian 

24 - Permian 

30 -Mesozoic undivided 

3 1  - PalcozocMesomic 

12 - Triassic 

31 - Tnamc-Jurassic 

34 - Jurassic 

35 - Jurasaic~Crctaccous 

36 -Cretaceous 

4- Cenmc undivldcd 

41 - Mesozoic-Cenmc 

42 - Tmary 

43 -Teenmy~Quatcrnary 

U - Quaternary 

50 -Unknown 

82E SZF 82K 82L 82M 92H  921  92J 9 2 0  92P 93A 938 93G 93H 93M I 93N rnI I I l I I l  1031 1035 1030 103P 104N IWO IMP 
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