
PAPER 74-5% 

FIELD DATA ACQ.UISITION METHODS FOR 
APPLIED GEOCHEMICAL SURVEYS AT THE 
GEOLOOICAL SURVEY OF CANADA 

ROBERT G. GARRETT 

fsauve
GeoPub Stamp



Energy, Mines and Energie, lblines et I Resources Canada Ressources Canada 

GEOLOGICAL SURVEY 
PAPER 74-52 

FIELD DATA ACQLUISITION METHODS FOR 
APPLIED GEOCHEMICAL SURVEYS AT THE 
GEOLOGICAL SURVEY OF CANADA 

ROBERT G. GARRETT 



@ Crown Copyrights reserved 
Available by mail from Information Canada, Ottawa 

from the Geological Survey of Canada 
601 Booth St., Ottawa 

and 

Information Canada bookshops in 

HALIFAX - 1683 Barrington Street 
MONTREAL - 640 St. Catherine Street W. 
OTTAWA - 171 Slater Street 
TORONTO - 221 Yonge Street 
WINNIPEG - 393 Portage Avenue 
VANCOUVER - 800 Granville Street 

or through your bookseller 

A deposit copy of this publication is also available 
for reference in public l ibraries across Canada 

Price: $3. 00 Catalogue No. M44-74-52 

Price subject to change without notice 

lnformation Canada 
Ottawa 

1974 



CONTENTS 

Page 

AbstractlRBsum6 .................... .. .............. .... .... . . . . . . . . . . . . .  1 
Introduction .............................................................. 1 
History of field card development .......................................... I 
Impact of computer technology on field card design .......................... 3 
Fieldcardscurrentlyinuse ............................................... 3 
Description of field cards ................................................. 3 

Samplenumber ....................................................... 4 
Universal transverse Mercator co-ordinates ............................ 4 
Rock-type ............................................................ 5 
Master identification code ............................................. 5 

Analyticalcard ........................................................... 7 
................................................................ Rock card 9 

Glacial till and soil card ................................................... 11 
Water and sediment card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
Water and sediment card (Rev . 72) ........................................ 1 9  
Lake sediment card (Rev . 74) ........................................ 21 
Stream water and sediment card (Rev . 74) ................................. 23 
Acknowledgments ........................................................ '25 
References ............................................................... 25 

............ Appendix A . List of mnemonic names for sample media and rocks 27 
List of computer program for generating mnemonics . . . . . . . . . . . .  29 

B . Stratigraphic age of specimen ................................ 36 

Illustrations 

Figure 1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 

UTM Roamer (not to scale) ...................................... 
................................ Geochemical field analytical card 

Geochemical rock sample card .................................. 
............................ Geochemical soil and till sample card 

..................... Geochemical water and sediment sample card 
. . . . . . . . . . . .  Geochemical water and sediment sample card (Rev 72) 

. ................ Geochemical lake sediment sample card (Rev 74) 
. .... Geochemical stream water and sediment sample card (Rev 74) 





FIELD DATA AQUISITION METHODS F 
AT THE GEOLOGICAL 

'OR APPLIED GEOCHEMICAL SURVEYS 
SURVEY OF CANADA 

ABSTRACT 

The history of the development of field data 
cards as used in geochemical survey work by the 
Geochemistry Section of the Geological Survey 
of Canada is outlined. The development of the 
cards is closely linked to the development of 
computer methods as an aid to interpretation 
and the requirements for standardization in 
data acquisition. 

A description of the field data cards cur- 
rently in use is given together with the codes 
used in completing them. 

RESUME 

De facon gbnbrale, on donne 1 'historique de 
la mise au point de cartes de donndes s u r  le 
terrain qui sont utilisbes pour les lev& gbo- 
chimiques effectues par la Section de gkochimie 
de la Commission gbologique du Canada. La 
mise au point de ces cartes est surtout motivbe 
par les progrBs accomplis duns les mbthodes 
d'utilisation des ordinateurs qui facilitent 
1 'interprbtation et la nbcessitk de normaliser 
les donndes recueillies. 

On donne une description des cartes de 
donnhes su r  le terrain courramment utilisbes, 
de mgme que des codes utilises pour les remplir. 

INTRODUCTION 

The advent of large scale regional geochemical 
reconnaissance programs has lead to the accumulation 
of enormous amounts of data. This volume of data 
necessitates that field notes and analytical results be 
acquired and stored systematically if anything but the 
most superficial interpretation of the data i s  to be car- 
ried out, and the data are  to be more than ephemeral. 

If a thorough interpretation of the data i s  to be 
undertaken certain parameters, relevant to the particu- 
lar sampling media, must be observed and recorded in 
the field. If these parameters are  to be consistently and 
rapidly recorded by many sampling crews it i s  necessary 
to formalize the note-taking. Hence the need for field 
cards and appropriate codes for use with them. 

Sooner or later the volume of data, and the produc- 
tion time frame, will justify the use of computer tech- 
nology. At this point in time the use of computer 
oriented field cards becomes mandatory. The level to 
which this technology will be applied will largely be a 
function of the interests and resources of the interpre- 
ting geochemist or geologist. 

In the case of stream sediments such simple, but 
important, tasks as preparing lists of samples associ- 

ated with the presence of precipitates or stains, or 
the presence of large amounts of organic material, can 
be rapidly undertaken. It becomes easy to check back 
to the field data for, a sample exhibiting an interesting 
geochemistry and determine i f  any of the field para- 
meters might be the cause of the sample's abnormality, 
rather than a primary geological phenomenon. Certain- 
ly the recording of catchment dominant rock-types has 
proved to be of the greatest assistance in establishing 
appropriate threshold levels through the inspection of 
histograms, etc. for each catchment group. 

It i s  the task of the geochemist planning a sampling 
program to ensure that all the features which he con- 
siders might be of relevance in his interpretation are 
systematically recorded. The parameters specified on 
the Geological Survey field cards must not be considered 
exhaustive or the ultimate; they should, however, be 
regarded as a guide, or as in the most recently devel- 
oped cards a minimum standard which must be main- 
tained. 

The systematic recording of sample point co- 
ordinates allows the rapid machine plotting of field 
observations or analytical results. In large surveys 
the time and cost saved on plotting by machine, rather 
than by hand, can alone justify the use of computer 
technology. However, once this stage has been reached 
only a small additional expenditure will allow a more 
thorough investigation of the data to whatever level i s  
deemed expedient. 

Finally, and possibly of greatest importance, the 
acquisition of field and analytical data in an organized 
fashion allows systematic storage. Thus the data have 
some continuing ialue past the immediate project and 
can be returned to, or compiled with other data, at a 
later time. 

HISTORY OF FIELD CARD DEVELOPMENT 

During the 1950's and early 1960's a number of 
regional geochemical surveys were carried out by the 
Geological Survey in the Yukon Territory and provinces 
of New Brunswick and Nova Scotia, Boyle 5 2. (1955, 
1956, 1958), Holman (1963) and Smith (1960. 1963). 
During field work, notes were kept in standard note- 
books; however, to ensure that all the relevant para- 
meters were considered and recorded small cards were 
prepared as check lists for different materials. 

In 1963 the Geological Survey commenced an in- 
vestigation of biogeochemical methods which involved 
the systematic collection of a variety of materials. 
However, most materials collected were plant parts or 
soils; the field procedures used in this program have 
been described by Fortescue and Hornbrook (1967). 

In 1964 Operation Keno was undertaken in the 
Keno Hill area of the Yukon Territory by C. F. Gleeson. 
This survey covered 1,900 square miles of mountainous 



terrain with some 5,900 stream and spring sediments 
being collected. To aid systematic field data acquisi- 
tion Gleeson designed a field data card. The card was 
basically 5 by 8 inches, for easy filing, and had a 
perforated attachment punched so as to fit into a snap- 
on cover notebook. The card was double sided, field 
data being recorded on the front and analytical data 
on the back; it was divided so as to accommodate the 
data for four samples. The data were recorded across 
the card in columns; however, these columns were not 
divided in such a way as to directly use the card as a 
key punch input document for data transferral to an 
IBM 80 column punch card. Notwithstanding this, the 
data were transferred to punch cards for Gleeson by 
R. J. Bolton and G. J. Leaver of the Departmental 
Computer Centre, and some preliminary data proces- 
sing was carried out. 

From this first experience much was learned, and 
Gleeson, with the assistance of W. M. Tupper, designed 
the first specifically computer oriented field data card 
used by the Geochemistry Section. The new card still 
retained two features in common with its predecessor, 
namely: its final size and four sample capacity. This 
card has been described by Gleeson and Tupper (1967a, 
1967b) and Boyle et -- al. (1966); it was 5 by 10 inches 
to fit into snap-on cover notebooks and had two parts. 
The bottom part was of a light weight card and had, 
as its Keno Hill predecessor, space for the results of 
analyses printed on the back. The top part was of a 
strong light paper and was separated from the bottom 
by a thin carbon paper. Alternate blocks of columns, 
relating to alternating data items, were screened with 
a light stipple to aid in filling in the correct columns. 
The base card copy and light top original were re- 
duced to 5 by 8 inches by stripping off the binder tabs 
at both ends of the card; the original was then mailed 
to Ottawa for key punching. 

The new field data card was used in the Operation 
Bathurst stream sediment survey during the summer 
of 1965. Although the field card was primarily meant 
for stream sediments it was also used for waters and 
rocks collected during this regional stream sediment 
survey. 

During the winter of 1967 R. G. Garrett and A. Y. 
Smith greatly extended the range of field cards, de- 
vising cards for field analytical data, rocks, glacial 
materials and soils, stream sediments, and waters. 
These five cards were all essentially the same in de- 
sign concept - size 5 by 8 inches to accommodate four 
samples per card. The first 31 columns of the field data 
cards are all identical, being reserved for sample num- 
ber,  Universal Transverse Mercator co-ordinates, and 
local bedrock type. The soil card uses the scheme of 
soil classification followed by the Department of Agri- 
culture and adopted by Canadian soil scientists. This 
scheme i s  known a s  the Seventh Approximation and was 
published by the Canada Soil Survey Committee (1970). 
However, many geologists are more familiar with a sys- 
tem of soil horizon classification based on that used by 
the U. S. Department of Agriculture. To aid in compari- 
son and coding, both soil horizon classification systems 
are described and coded. Additionally, a master identi- 
fication code was included in the last column of the cards 

to facilitate rapid recognition of the type of data on the 
card. 

Since 1967 only one change has been made to these 
five cards. During fieldwork in the Beaverlodge area 
in 1969, Dyck et - al. - (1971) collected both lake and 
stream sediments and waters. As a result of this 
experience the water and sediment cards were combined, 
and the basic set of field data cards was reduced to 
four. In effect the old sediment card was dropped, and 
the water card i s  now used for both sampling media 
with the sampler making the appropriate entry of the 
master identification code. 

The next phase of development was brought about 
by the advent of large helicopter-supported lake sedi- 
ment surveys in 1972. These surveys required that 
note-taking time be minimized, and to this end a check- 
off style card was devised by C. C. Durham after dis- 
cussion with Geochemistry Section members. In using 
these cards a figure 1 is  written in the appropriate 
predesignated column to indicate the presence of a 
particular phenomena or variety of a major feature. The 
card was designed in  a general way for use with lake 
or stream sediments or waters. Certain new features 
were included at this time relevant to radon surveys 
where weather and water surface conditions are im- 
portant. Because near shore lake sediments were the 
main sampling medium, data were also recorded on 
the general nature of the lake bottom. Finally, an addi- 
tional column was set aside to record if the sample was 
a duplicate of one previously collected. This card was 
used in the Bear-Slave lake sediment survey described 
by Allan et al. (1973). -- 

During the winter of 1972 a contract lake sediment 
survey was undertaken in the Timmins, Kirkland Lake, 
Abitibi areas of northeastern Ontario and northwestern 
Quebec by C. I?. Gleeson and Associates for the Geo- 
logical Survey (Hornbrook and Gleeson, 1972). The 
samples were collected from the ice during winter and 
there was thus a limited set of features which could be 
identified and systematically recorded. To ensure 
that these were routinely recorded C. I?. Gleeson and 
E. H. W. Hornbrook designed a simplified field data card 
that was successfully used on the survey. 

Since 1972 the Geochemistry Section has participated 
in joint Federal-Provincial geochemical surveys and con- 
siderable experience in data recording has been gained 
from them. Because in future these surveys will be 
carried out by contract the cards have been consider- 
ably simplified in some respects. Two new field cards 
known as  the 1974 revision have been implemented by 
R. G. Garrett and E. H. W. Hornbrook, these are  for 
stream and spring sediments and waters, and for lake 
sediments. As with the 1972 revision of the lake sedi- 
ment card, the new lake sediment card i s  in the check- 
off style to facilitate rapid note-taking in a helicopter. 
On these new cards such items as vegetation type, 
weather conditions, lake bottom type, water colour 
and temperature have been dropped. However, suf- 
ficient undefined columns are left on the cards to allow 
for the systematic recording of any of these items if 
they are  applicable. The most important addition to 
the new cards i s  the replicate status field. During 
Federal-Provincial geochemical surveys, sites are 



routinely sampled in duplicate, samples are  submitted 
for analysis in duplicate, and control (reference) sam- 
ples are included in the batches submitted for analysis. 
These various types of replications occur randomly in 
blocks of twenty samples, thus only eighteen out of 
every twenty samples submitted for analysis are true 
field samples. The various replication samples are all 
submitted to the laboratory with numbers that belong 
to the project sequence, and it is, therefore, neces- 
sary to define on the field data card the nature of the 
sample which will be analyzed in terms of the sampling 
procedure. Using the replicate status codes the data 
are computer sorted into their various types and the 
necessary statistical tests are carried out to determine 
the sampling and analytical errors and long term com- 
parability of the data. 

The field eards, both laboratory and true field 
data types, have over the years been used in a variety 
of non-standard ways by Geochemistry Section mem- 
bers. These variations have been made to fit local 
and special problems. It i s  these modifications that 
have lead to the design of new field cards which are in 
some respects more general and in others more spe- 
cific. The original cards were very general being 
used for all sampling media and their limitations were 
clear. The 1967 field cards attempted to overcome 
this by having different cards for each specific sample 
media and, with the exception of the rock card, many 
field data items were recorded for each media in pre- 
designated columns. Experience has shown that in 
some cases the cards were still too general, e. g., that 
lake sediments had to be treated entirely separately 
from spring or stream sediments. On different surveys 
and projects the cards were also found to be too spe- 
cific in their allocation of predesignated columns, i. e., 
certain data fields on the cards were irrelevant and 
others which were relevant were missing. The evolu- 
tion has, therefore, been towards separate cards for 
specific sampling media, or groups of closely allied 
media, on which a minimum of columns are dedicated 
to the recording of what is by consensus within the 
Geochemistry Section regarded as a minimum accept- 
able data set. This ensures that the required data 
are easily collected, but also allows a maximum of 
flexibility from project to project. The future will no 
doubt see further modifications as our experience 
expands and we adapt to new sampling media and new 
environments. 

IMPACT OF COMPUTER TECHNOLO& 
ON FIELD CARD DESIGN 

The most obvious impact of computer technology on 
field card design is the 80-column card format which 
allows immediate data transfer to punch cards. The 
use of various mnemonics and codes makes for efficient 
use of the available space. The codes, or those parts, 
most commonly used in  a project, are soon committed 
to memory, and note-taking becomes rapid and con- 
sistent. One feature of the field data cards i s  the blank 
uncommitted space. This space i s  especially noticeable 
on the rock card and 1974 revision of the stream and 

spring sediment and water card where in excess of 20 
columns are left free. The space serves two purposes. 
Firstly, i t  allows specific data to be coded into columns 
as defined by the project leader, a feature which makes 
the card flexible to the needs of both the project and the 
special interests of the project leader. Secondly, the 
space i s  available for free text notes using any conven- 
ient shorthand. Computer technology now allows the 
handling of free text and character string searches 
where the text can be scanned for specific words, mne- 
monics, or shorthand abbreviations. 

In respect to the use of free text a further field 
card i s  being planned. This card will be almost entire- 
ly blank for free text notes, the only fixed format fields 
will be the sample number, a text type descriptor and 
card count suitable for such data base management 
systems as System 2000 or GDMS, and a master identi- 
fication code. The free text card cannot be used alone 
as it contains no location or rock-type information; its 
purpose i s  to provide virtually unlimited additional 
free text capability to any of the field data cards. The 
efficient use of these cards will rely partly on the care- 
ful choice of the text type descriptors by the project 
leader. The proposed card i s  described in Appendix C. 

FIELD CARDS CURRENTLY IN USE 

Seven of the field cards are currently in use. These 
are the series of four 1967 cards for field laboratory, 
rock, glacial materials and soil, and sediment and water 
data; and the 1972 revision combined lake and stream 
sediment and water card, together with the 1974 revi- 
sions of the lake sediment card, and stream and spring 
sediment and water card. These seven cards are des- 
cribed in  the next section. It appears possible that as 
less nearshore lake sediment surveys are carried out 
the 1972 revision of the lake and stream sediment and 
water card will pass into disuse; certainly the current 
tendency is towards sampling deep lake centre or bay 
sediments for which the 1974 revision lake sediment 
card was especially designed. 

Whilst the 1974 revision cards will be used on con- 
tract surveys it i s  probable that the old more-detailed 
cards with many predesignated columns will continue 
to be used on orientation and follow-up surveys under- 
taken by the Geochemistry Section. 

DESCRIPTION OF FIELD CARDS 

All of the field data cards have certain features in 
common, the first 31 columns always contain the same 
information (e. g. , Fig. 3 ) .  These items are sample 
number, UTM co-ordinate position, and rock-type. 
Additionally, the last column of the card, column 80, 
contains a master identification code which is used to 
indentify the general nature of the sample media. 

One additional card is described which is used in 
field laboratories to record any analytical data gener- 
ated. On this card only the sample number appears 
together with the Iast column master identification code. 

The coding of the four common recording para- 
meters i s  described: 



Sample Number 

The sample number is twelve characters long 
(columns 1-12) and divided into two equal six char- 
acter parts. Columns 1-6 contain the number of the 
NTS map-sheet being used by the sampler. This may 
be either in 1: 50,000 or 1: 250,000 scale; in either 
case the alphabetic 1: 250,000 scale identifier i s  placed 
in column 4 of the first part, and in the case of 
1: 250,000 scale maps columns 5 and 6 are left blank. 
The second part, columns 7-12, consists of a year 
number (7, 8), field party number (9), and ascending 
number (10-12) indicating how many samples have 
been collected by the sampler in the current year on 
the stated map-sheet. 

The above number indicates that the sample was col- 
lected from within the area of NTS sheet 106D04 (Dub- 
lin Gulch in the Yukon Territory), the sample was 
collected in 1971 by field party number 2, and i t  was 
the 56th sample collected by them that year in map- 
area 106D04. 

The difference between blank and zero can be 
important during computer compilation of the data. 
Therefore, a standard way of reporting the NTS map- 
sheet number has been adopted. As pointed out the 
1: 250,000 level alphabetic character is always placed 
in column 4. The 1: 1,000,000 scale identification 
numerals, e. g . ,  106 are placed in columns 1 to 3.  If 
the 1: 1,000,000 scale identifier has only two numerals, 
e. g . ,  24, these are  placed in columns 2 and 3 with 
column 1 being left blank. When 1: 50,000 scale maps 
are used in the field the appropriate sheet identifier 
is always made up to 2 figures if the number i s  less 
than 10,  e. g . ,  04, by placing a zero before the single 
digit. A few examples are given: - 

The sample number may seen unnecessarily long; 
however, it has proved useful and to be no great 
problem in the field. The advantage of the number 
lies in its uniqueness and adaptability lo computer 
oriented data compilation methods. The NTS map- 
sheet number allows easy compilation of either 1: 
50.000 or 1: 250,000 scale geochemical maps. If geo- 
logical bases are available on other scales, but to 
standard NTS boundaries, geochemical maps can as 
easily be produced at these scales. The year identi- 
fier eliminates confusion in multi-year projects within 
a single group of NTS map-sheets, and the field party 
number allows some quality control on sampling pro- 
cedure and note-taking so that errors can be traced and 
extra training of the field personnel be undertaken. 
The last three digits, columns 9-12, revert to 001 as 
each new map-sheet i s  entered each year by each field 
party. This leads to consecutive numbers for each 
map-sheet and field party, thus facilitating the identi- 
fication of missing samples and the reckoning of the 
total number of samples collected from any map-sheet. 

The sample number can be unique over a period of 
one hundred years! -- by which time no doubt our pres- 
ent technology will be considered primitive and new 
technologies will have been developed making current 
ones redundant. This coupled with its information 
content has made it particularly useful to the Geochem- 
istry Section. The one limitation, that yet has to be 
met, i s  if one field party in one year should collect 
more than 999 samples from one map-sheet. Ten field 
party identifiers are available and a new one can be 
used by the party in question. Certainly, it i s  con- 
sidered unlikely that a Geological Survey of Canada 
project would lead to more than 9999 samples in a 
1: 50,000 or 1: 250,000 map-sheet. 

The sample number is broken down to two parts 
for recording on the sample bags. This i s  more con- 
venient and since the bags are prenumbered for each 
day's work aids the rapid recognition of the map-sheet 
number, e. g. ,  : - 

106D04 
712056 

This i s  particularly useful near map-sheet boundaries 
whilst sampling from a helicopter. In the worst case 
if sampling was being undertaken near a map-sheet 
corner the sampler would have four piles of pre- 
numbered bags to choose from. With the bags pre- 
numbered as described it i s  easy to take the next bag 
from the appropriate map-sheet pile. 

Universal Transverse Mercator Co-ordinates 

The majority of geochemical surveys are under- 
taken using, as a base, topographic maps of the National 
Topographic System, published by the Surveys and 
Mapping Branch of the Department of Energy, Mines 
and Resources. 

In the Geochemistry Section all samples, or local 
sampling grids, are uniquely located in Canada using 
the UTM grid which i s  superimposed on all current 
1: 50,000 and 1: 250,000 scale NTS maps. The general 
problems of the accuracy and precision of the location 
of points on these maps have been discussed by Kelly 
(1972) in relation to mineral deposits. With today's 
cartographic methods there i s  still an uncertainty of 
0. 5 mm in location; this is equivalent to 25 m and 125 m 
respectively at 1: 50,000 and 1: 250,000 scales. How- 
ever, in applied regional geochemical studies absolute 
accuracy of position is not of prime importance. Of 
greater importance i s  the relocation of sample sites 
which requires good accuracy in the initial determina- 
tion of the co-ordinates. Consequently, as much care 
as possible should be taken in marking the sample posi- 
tion on the map and in locating the sample position with 
reference to landmarks, etc. 

The co-ordinates may be derived in one of two 
manners. Firstly, the position may be manually digi- 
tized using a celluloid, or other, roamer and the re- 
sulting co-ordinates entered on the field card. Using 
a celluloid roamer co-ordinates may be read to an 
accuracy of 1 0  or 100 metres respectively on 1: 50,000 
and 1: 250,000 scale maps. These figures correspond 
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Figure 1. UTM Roamer (not to scale). 

to half a division on the respective roamers and are 
within the absolute accuracy of the maps (Fig. 1). 
Secondly, the sample location map can be machine 
digitized, this will result in co-ordinates being gen- 
erated to the nearest metre. The generated co- 
ordinates and associated sample numbers are stored 
on magnetic tape, punched paper tape, or cards and 
are later merged by computer with the remainder of 
the field data. In general, the precision of machine 
digitization is  greater than can be obtained manually. 

The choice of hand or machine digitizing will 
depend on the availability of digitizing equipment, the 
error rate for hand digitizing, the size of the project 
and other factors. Both techniques have been success- 
fully employed at the Geological Survey of Canada. 
The full co-ordinate consists of three parts, the zone, 
the eastings and the northings. The UTM zone is a 
two digit number, columns 13-14, which for Canada 
is  in the range of 07 to 22, corresponding to the Yukon 
Territory in the northwest and Newfoundland in the 
east. The UTM eastings are measured in metres and 
consist of six digits, columns 15-20. Each UTM zone i s  
6 degrees wide, and the central meridian of each zone 
has been given an easting of 500,000 metres. It follows, 
therefore, that the eastings decrease to the west of the 
central meridian and increase to the east of it. The UTM 
northings are recorded in metres to seven digits, col- 
umns 21-27, the actual figure corresponding to the dis- 
tance north of the equator which has been given a zero 
northing. 

The choice of rock-type to represent a catchment 
area will necessarily be somewhat subjective, as will 
the choice of underlying rock-type for soil and glacial 
material samples, if no outcrop is  conveniently close at 
hand to confirm the information taken from the geo- 
logical map. Both cases rely on previously made geo- 

logical maps and are, therefore, subject to the well 
known vagaries of mapping. In the case of a rock 
sample the problems of rock nomenclature again arise; 
however, one would expect that within one project all 
samplers, as a result of the necessary joint discussions 
at the beginning of the project, would use similar 
nomenclature. 

However subjective the choice and naming of rock- 
types may seem, the data are of great value; even if in 
an absolute sense a rock is slightly misnamed* it still 
belongs to a group of similar rocks. The rock-type is  
used as  a sorting key to subdivide the data prior to 
routine statistical analysis to aid in the establishment 
of threshold levels for the different rock-types or 
materials derived from them. 

A four-character mnemonic is employed to identify 
rock-types on the field cards. The mnemonics are 
similar to those used by the Geological Survey of 
Canada's Geodat system for chemical rock analysis 
management. Dawson (1970) has compiled an extensive 
list of material names and the mnemonics. A list of 
mnemonic rock names (Appendix A) has been generated 
using the modified Franklin method as described by 
Cohee (1967) and used by Dawson. The program which 
generated these mnemonics is  also reproduced in 
Appendix A so that further mnemonics may be generated 
which conform with those already in use. The program 
is  written in Fortran IV and runs at the Department of 
Energy, Mines and Resources' Computer Science Centre 
on a CDC 6400 under the Scope .3.4 operating system. 

Master Identification Code 

The Master Identification Code has been devised 
to facilitate rapid recognition of the nature of the data 
recorded on a punched card, either visually or by 
computer. The code is  as follows: 

1 Field laboratory analytical data 
2 Rock field data 
3 Glacial overburden field data 
4 Soil field data 
5 Stream, lake, or groundwater field data 
6 Stream, spring, or lake sediment field data 
9 Free text note card 

This Master Identification Code is  employed on all 
the field cards except the 1972 revision of the combined 
water and sediment card used in early helicopter sup- 
ported lake sediment surveys. Two further codes are 
utilized in the'Geochemistry Section central laboratories 
in Ottawa: 

7 Optical spectrography laboratory 
8 Wet chemical laboratory 

*This does not take into account gross misnaming, e. g., 
a granite for a gneiss or a hornfels for a basalt, which 
should not occur with trained personnel. 
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ANALYTICAL CARD 
(see Fig. 2) 

Column 

1 - 6 NTS map-sheet part of Sample Number 

7 - 12 Remainder of Sample Number 

13 - 16 Sample Material: - 
Rock 
Gossan 
Soil 
Undifferentiated glacial material 
Till (local) 
Transported till (exotic) 
Glacial-lacustrine sediment 
Esker sediment 
Lake sediment 
Stream sediment 
Spring sediment 
Lake water 
Stream water 
Spring water 
Well water 
DDH water 
Heavy mineral 

ROCK 
GSSN 
SOIL 
GLCM 
TILL 
TPDT 
GSCM 
EKSM 
LKSM 
SMSM 
SPGS 
LKWR 
SRMW 
SPGW 
WLWR 
DDHW 
HVML 

17 - 19 Sample Preparation Code. The first two col- 
umns indicate the maximum and minimum 
mechanical size of the fraction separated for 
analysis and the last column the maximum size 
of the material actually analyzed. The follow- 
ing codes are used: - 

ASTM 

5 
10  
18 
35 
60  
8 0 

120 
230 

TYLER 

5 
9 

16 
3 2 
6 0 
8 0 

115 
250 

OPENING, 

4. 00 
2 . 0 0  
1 . 0 0  

. 5 0  

. 2 5  

. I 7 7  

. I 2 5  

. 0 6 2  

Zero i s  used to indicate all material finer than the 
preceding figure and is used in  the second column: 
e. g., 606 -80 mesh fraction was separated and -80 
mesh was the largest grain size analysed, or 457 -35 
mesh +60 mesh fraction was ground to -120 mesh prior 
to analysis. A blank in the first two columns indi- 
cates a bulk sample but the maximum size fraction of 
the material submitted for analysis i s  still entered in 
the third column; e. g . ,  7 could indicate a rock ground 
to -120 mesh. 

If all the fields are blank the Code i s  redundant, i. e. , 
in the case of waters. 

20 Method. A code established by the user i f  it 
is appropriate or needed. 

21 - 25 Results of analyses in fields of five, eleven 
26 - 30 analyses may be recorded to five digits. A 
31 - 35 twelfth may be recorded to four digits. 

etc. 

80 1,  the Master Identification code indicating a 
field analytical card. 
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ROCK CARD 
(see Fig. 3) 

Column 

1 - 6 NTS map-sheet part of Sample Number 

7 - 1 2  Remainder of Sample Number 

1 3  - 14 UTM Zone 

15  - 20 UTM Eastings 

21 - 27 UTM Northings 

28 - 3 1  Rock-type. The sampler's field name for the 
rock collected, the name is recorded as a four- 
character mnemonic, = Appendix A. 

32 - 33 Age. A code is used to define the geological 
period of formation of the rock, Appendix B. 

34 Sample Type. The source of the sample is des- 
cribed in a general manner: - 

1 Single grab sample 
2 Channel sample 
3 Composite sample 
4 Drill core 
5 Talus or other transported 

boulder, etc. 
6 Other 

Colour: - 
0 White <20% Dark minerals 
1 White and black 20-40% 
2 White equals black 40-60% 
3 Black and white 60-80% 
4 Black >80% 
5 Grey 
6 Green 
7 Buff 
8 Orange or yellow 
9 Red or purple 

Grain Size. The grain size of the rock is  des- 
cribed by a generalized scale which was 
chosen as  a compromise for use with sedi- 
mentary, metamorphic and igneous rocks: - 

<0.004 mm Clay glassy 
0. 004- 0.025 mm Silt aphanitic 
0.025- 0.125 mm very fine Sand aphanitic 
0.125- 0.250 mm fine Sand very fine 

grained 
0.250- 0.50 mm medium coarse very fine 

Sand grained 
0.50 - 1.00 mm coarse Sand fine grained 
1.00 - 2.00 mm very coarse medium 

Sand grained 
2.00 - 5.00 mm Granules medium 

grained 
5.00 -20.0 mm Pebbles coarse 

grained 

37 Texture. The dominant textural feature of ..- 
the rock is  described: - 

Uniform grain size 
Variable grain size 
Megacrystic 
Pegmatitic 
Miarolitic 
Pyroclastic 
Cataclastic 
Bioclastic 
Oolitic 
Other 

3 8 Banding or Bedding. The dominant band- 
ing or bedding features of the rock is 
described: - 

0 Massive 
1 Bedded 
2 Crossbedded 
3 Slump structured 
4 Schistose or foliated 
5 Gneissic banding 
6 Migmatitic 
7 Oriented megacrysts 
8 Trachytic groundmass 
9 Other 

39 Alteration. Any supergene or hydrothermal 
alteration of the rock is described: - 

0 Fresh 
1 Weathered 
2 Weathered, gossanous 
3 Hydrothermal bleached 

white 
4 Hydrothermal stained red 

or rusty 

As discussed earlier the remainder of the card is user 
defined and will largely depend on the particular pro- 
ject, major rock-type of concern and the interests of 
the project leader. 

As an example further fields are described for a grani- 
toid rock sampling program carried out in the Yukon 
Territory. 

40 Nature of the potash feldspars: - 
0 Clear 
1 Cloudy 

41 Nature of the megacrysts (column 37 = 2): - 
0 No megacrysts 
1 Feldspar 
2 Quartz 
3 Quartz and feldspar 
4 Metamorphic porphyroblasts 
5 Other 

>20.O mm Cobbles, etc. very coarse 
grained 



42 - 43 Relative percentages of hornblende and biotite. 
The approximate colour index is recorded in 
column 35 and dark mineral information i s  ex- 
panded here. The sum of the two columns 
should be 9 using 0 = 0 - lo%,  5 = 51 - 60%, and 
9 = 9 1  - loo%, etc. 

e. g. 09 means < l o %  hornblende >91% biotite 
27 means 21-30% hornblende 71-80% bio- 

biotite 
81 means 81-90% hornblende 11-20% biotite 

44 Sulphide mineral occurrence: - 

0 Absent 
1 Present 

45 - 49 Outcrop area. The approximate total outcrop 
area of the pluton being sampled is recorded 
to the nearest square kilometre. 

55 - 60 Pluton name. A six character mnemonic is 
given to each pluton sampled in order to facili- 
tate subsequent computer processing of field 
and analytical data. 

61 - 79 These columns are reserved for the sampler's 
shorthand notes on such features as texture or 
sulphide minerals. In the latter case a specific 
shorthand notation i s  used: - 

PY Pyrite 
PO Pyrrhotite 
CP Chalcopyrite 
AS Arsenopyrite 
MO Molybdenite 
SP Sphalerite 
GA Galena 

80 2, the Master Identification Code indicating 
a rock sample card. 

50 - 54 Altitude. The sample site altitude above sea 
level i s  recorded from the sampler's NTS map 
or helicopter altimeter. 



GLACIAL TILL AND SOIL CARD 
(see Fig. 4) 

Column 

1 - 6 NTS map-sheet part of Sample Number 

7 - 12 Remainder of Sample Number 

15 - 20 UTM Eastings 

21 - 27 UTM Northings 49 

28 - 31 Rock-type. The underlying rock-type at the 
sample site is  recorded as  a four character 
mnemonic, see Appendix A. 

32 - 36 Line. The line number of the sampling grid 50 - 
if samples are collected on a pre-surveyed 
local grid. 

37 - 41 Station. The station number of the sample 
site on the sampling grid. 

42 - 45 Slope. The slope of the ground at the sample 
site is  recorded in two parts. 

42-43 - Direction of slope, towards the direc- 
tion, i. e. 
N slopes away to north 
SW slopes away to the southwest 

44-45 - Magnitude of slope, to the nearest 
5 degrees, i. e. 
0 5 50 
25 25O 

Relief. The slope is important in interpreting 
hydromorphic dispersion patterns. However, 
the general relief of the local environment is 
recorded: - 

0 Flat 
1 Low, 0-50 feet 
2 Gentle, 50-200 feet 
3 Moderate, 200-1000 feet 
4 High. >I000 feet 

48 Vegetation Type. This information is divided 
into two parts: - 
47 - 0 No trees 

1 Conifers 
2 Deciduous 
3 Mixed conifers and deciduous 

48 - M Moss 
G Grass 
L Labrador tea 
S Spruce 
N Pine 
C Cedar 
T Tarnarak 

48 - H Hemlok 
(cont'd) M Maple 

B Birch 
0 Oak 
A Alder 
W Willow 

The item chosen for column 48 is  the dominant 
species. 

Vegetation Intensity: - 

0 Open 
1 Sparse 
2 Moderate, Parkland 
3 Well-wooded, Forest 

51 Material Classification. The soil or glacial 
material sampled i s  given a broad classifica- 
tion: - 

Chernozem - undifferentiated 
brown 
dark brown 
black 
dark grey 

Solonetyic - undifferentiated 
solonety 
Solod 

Podzolic - undifferentiated 
grey brown 
dark grey wooded 
grey wooded 
humic Podzol 
Podzol 

40 Bremisolic - 
41 
42 
4 3 
44 
4 5 
46 
50 Regosolic - 
5 1 
52 
60 Gleysolic - 
61 
6 2 
63 
70 Organic - 
7 1 
7 2 
7 3 
80 Glacial - 
8 1 
8 2 
83 

undifferentiated 
brown forest 
brown wooded 
acid brown wooded 
acid brown forest 
concretionary brown 
alpine brown 
undifferentiated 
Regosol 
Podzo-Regosol 
undifferentiated 
humic Gleysol 
Gleysol 
eluviated Gleysol 
undifferentiated 
Fibrisol 
Mesisol 
Humisol 
undifferentiated 
local till 
transported till 
glacial-lacustrine 
sediment 
esker sediment 

P Poplar 
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52 - 54 Depth. The depth to the top of the sample is  
recorded here. In the case of soils the depth 
i s  recorded to the nearest 1/10 of a foot, but 
the decimal point is  not written, being implied 
between columns 53 and 54. This method is 
also used for most till sampling projects; how- 
ever, if very deep samples are collected in a 
specific project the depths are recorded to the 
nearest foot. 

55 - 56 Thickness. The sample thickness is  recorded 
to the nearest 1/10 of a foot. 

5 7 Soil Horizon. The soil horizon is  recorded 
using a standard code, if the sample is of 
glacial material (column 50 = 8) this field is  
left blank: - 

United States Canada 
0 A00 L or L-H 

5 8 The colour of the sample material is coded 
as follows: - 

0 White 
1 Buff 
2 Yellow 
3 Orange 
4 Pink 
5 Red 
6 Brown 
7 Dark Brown 
8 Black 
9 Grey 

59 Texture. The general size classification and 
texture of the material is described here: - 

0 c0.004 mm fine Silt and Clay clayey Soil 
1 0.004-0.125 mm Silt clayey Loam 
2 0.125-0.5 mm fine Sand Loam 
3 0.5 -1.0 mm medium Sand sandy Loam 
4 1.0 -2.0 mm coarse Sand sandy Soil 
5 > 2 . O  mm Granules etc. 

60 - 62 Structure. The structure of the material is  
described in three parts; grade, class and 
kind: - 

Grade - weak 
moderate 
strong 

Class - very fine 
fine 
medium 
coarse 
very coarse 

62 - 1 Kind - single grain 
2 massive 
3 blocky, angular 
4 blocky, subangular 
5 blocky, granular 
6 platey 
7 prismatic 

63 - 64 Consistence. The consistence of the sample i s  
used to describe the aggregate nature of the 
sample and is  dependent on the moisture con- 
tent of the sample, = column 65: - 

When sample is wet, column 65 = 1 
11 Non sticky - non plastic 
12 slightly plastic 
13 plastic 
14 very plastic 

This is extended to slightly sticky, sticky and 
very sticky material 

non plastic slightly plastic 
non sticky 11 12 
sllightly sticky 2 1 2 2 
sticky 31 3 2 
very sticky 41 4 2 

plastic very plastic 
non sticky 13 14 
slightly sticky 2 3 24 
sticky 33 34 
very sticky 4 3 44 

When sample is moist, column 65 = 2 

51 non coherent 
52 very friable 
53 friable 
54 firm 
55 very firm 

When sample is  dry, column 65 = 3 

6 1  loose 
62 soft 
63 slightly hard 
64 hard 
65 very hard 
66 extremely hard 
71 weakly cemented 
72 strongly cemented 
73 indurated 

6 5 Moisture. The moisture content of the sample: - 

1 Wet 
2 Moist 
3 Dry 

6 6 Drainage. The internal drainage of the sample 
material i s  described here: - 

1 Rapidly drained 
2 Well drained 
3 Moderately well drained 



66 4 Imperfectly drained 
(cont'd) 5 Poorly drained 

6 Very poorly drained 

67 - 68 Special Features. Certain special features 
of the sample or soil horizon may be described: - 
Accumulation of the following material in the 
sample 

01 Lime 
02 Iron 
03 Clay 
04 Silica 
05 Manganese 
06 Phosphate 
07 Charcoal 
08 Humus or organic mottling 

The presence of pebbles or boulders in the 
profile 

horizon pebbles boulders 
A 1 0  15 
B 11 16 
C 1 2  17 

A, B&C 13 18 
B &C 14 19 

Other features of interest 

21 Disturbance, burried profile 
22 Disturbance due to trenching 
23 Road or track 
24 Disturbance due to drilling activity 
25 Animal burrow 
26 Frozen ground 

6 9 Heavy Mineral Separate: - 
0 Bulk sample 
1 Heavy mineral concentrate from 

sample 

7 0 Contamination: - 

0 None 
1 Possible 
2 Probable 
3 Definite 

71 - 79 User definable columns for notes or any 
systematic coded data of local applicability 

8 0 A Master Identification Code indicating the 
general sample media: - 

3 Glacial 
4 Soil 

Note: This card allows for sample location in terms 
of either UTM co-ordinates or some local grid. If the 
latter is used it is not necessary to record every 
point's UTM co-ordinate. 
However, a minimum of two points must be recorded in 
terms of UTM co-ordinates. The following points are 
useful ones to choose: - 

grid origin 
the ends of the baseline 
the four corners of each grid block 



WATER AND SEDIMENT CARD 
(see - Fig. 5 )  

Column 

1 - 6 NTS map-sheet part of Sample Number 

7 - 12 Remainder of Sample Number 

13 - 14 UTM Zone 

15 - 20 UTM Eastings 

21 - 27 UTM Northings 

28 - 31 Rock-type. The major rock-type of the catch- 
ment area or hydrological system is recorded 
as a four character mnemonic, see Appendix A. 

32 Sample Type. The type of material sampled i s  
indicated: - 

1 Stream sediment 
2 Spring sediment 
3 Heavy mineral concentrate 
4 Stream water 
5 Well, spring or DDH water 
6 Lake sediment 
7 Lake water 

33 - 35 Stream Width or Lake Area. The stream width 
is  recorded to the nearest foot or the lake area 
is recorded to the nearest 1/10 of a square 
kilometre. In this latter case the decimal point 
is not written but implied between columns 34 
and 35. 

36 - 38 Water Depth. The sampling depth i s  recorded 
to the nearest 1/10 of a foot, or 115 of a foot as 
is appropriate (0.1' = 1.2", 0.2' = 2.4", etc. ). 

39 - 40 Vegetation Type. This information is divided 
into two parts: - 

39 - 0 No trees 
1 Conifers 
2 Deciduous 
3 Mixed conifers and deciduous 

40 - M Moss 
G Grass 
L Labrador Tea 
S Spruce 
N Pine 
C Cedar 
T Tamarak 
P Poplar 
H Hemlock 
M Maple 
B Birch 
0 Oak 
A Alder 
W Willow 

41 Vegetation Intensity: - 
0 Open 
1 Sparse 
2 Moderate, Parkland 
3 Well-wooded, Forest 

42 Relief. This i s  used to describe the general 
relief within the local sampling environment: - 

0 Flat 
1 Low, 0-50 feet 
2 Gentle, 50-200 feet 
3 Moderate, 200-1000 feet 
4 High, >I000 feet 

4 3 Soil Type. The general nature of the bank 
material is  described here; - 

1 Alluvial 
2 Colluvial (bare rock, residual 

or mountain soils) 
3 Glacial Till 
4 Glacial outwash sediments 

44 Water Level. The state of the water is  des- 
cribed here in terms of normal carrying 
capacity: - 

1 Dry 
2 Low 
3 Normal 
4 High 
5 Flood 

45 Water Flow Rate: - 

0 Stagnant 
1 Slow 
2 Moderate 
3 Fast 
4 Torrent 

46 Water Turbulence: - 
0 Still 
1 Slight 
2 Moderate 
3 Strong 

47 Precipitate or Stain. This refers to any coat- 
ings on pebbles, boulders or the stream 
bottoms: - 

0 None 
1 Fe hydroxides 
2 Mn hydroxides 
3 Organic slime 
4 Lime 
5 Sulphur 

The item chosen for column 40 is the dominant 
species. 
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4 8 Sample Position. The position of a stream sam- 
ple i s  always defined looking downstream: - 

0 Centre 
1 Left side 
2 Right side 
3 Near lakeshore 

49 Water Colour. This description by inference 
also includes information on the suspended 
load when reviewed in conjunction with Water 
Flow Rate (column 45) and Water Turbulence 
(column 46): - 

0 Clear 
1 White 
2 Yellow 
3 Orange 
4 Red 
5 Brown 
6 Black 

50 Sediment Colour: - 

0 White 
1 Buff 
2 Yellow 
3 Orange 
4 Pink 
5 Red 
6 Brown 
7 Dark Brown 
8 Black 
9 Grey 

51 - 56 Bulk Stream Sediment Composition. The six 
fields are  each used to describe a different 
size component on a scale of 0 to 9, the total 
of the columns should be 9. Thus each step 
indicates a 10% range, i. e . ,  0 = 0 - lo%, 
5 = 51 - 60%, 9 = 91 - 100%. 

51 >2 mm Gravel and Cobbles 
52 0.5 -2 mm coarse Sand 
53 0.125-0.5 mm fine Sand 
54 0.004-0.125 mm Silt 
55 <0.004 mm Clay 
56 Organics 

57 - 60 Composition of gravel, fragments, etc. The 
rock-type of any elastic material is recorded 
here using the four character mnemonic code, 
see Appendix A. 

61 Contamination: - 
0 None 
1 Possible 
2 Probable 
3 Definite 

62 - 63 Water Temperature.. Recorded to the nearest 
degree either Fahrenheit or Celsius. 

64 - 65 Water pH. Recorded to the nearest 1/10 pH 
unit with the decimal point implied between 
columns 64 and 65. 

66 - 79 User definable columns for notes or any sys- 
tematic coded data of local applicability. 

80 A Master Identification Code indicating the 
general sample media: - 

5 Water 
6 Sediment 





WATER AND SEDIMENT CARD (Rev. 72) 
(see Fig. 6) 

Column 53 - 57 Sediment Colour. The colour of the sediment 
is  noted when wet: - 

1 - 6 NTS map-sheet part of Sample Number 
White or 

7 - 12 Remainder of Sample Number Yellow or 
Grey or 

13 - 14 UTM Zone Brown or 
Black 

15 - 20 UTM Eastings 

21 - 27 UTM Northings 

58 - 61 Sediment Composition. The four columns are 
used to describe the bulk mechanical compo- 
sition of the collected sediment on scales of 0 

28 - 31 Rock-type. The major rock-type of the lake 
or stream catchment area is recorded as  a 
four character mnemonic, see Appendix A. 

to 9, the total of the columns should be 9. 
Thus each step indicates a 10% range, i. e . ,  
0 = 0 - lo%, 5 = 51 - 60%, and 9 = 91  - 1008, 
etc. : - 

32 - 33 Weather. The general weather conditions are 
recorded for the sample site: - 

>0.5 mm Sand, etc. 
0.004-0.5 mm Silt and fine Sand 

Clear or 
Cloudy 

cO. 004 mm Clay 
Organics 

34 - 36 Lake Surface. The water surface conditions 
are recorded for use in water dissolved gas 

62 - 63 Water Depth. The sampling depth is recorded 
to the nearest foot. 

studies: - 
64 - 66 Stream Width or Lake Area. The stream width 

is recorded to the nearest foot or the lake area 
is recorded to the nearest square kilometre. 

Glassy or 
Rippled or 
Choppy 

67 - 68 Water Temperature. The temperature of the 
water at the sample site is recorded to the 
nearest degree Celsius. 

37 - 40 Vegetation. The surrounding vegetation 
types are recorded, more than one may be 
checked: - 

69 - 72 Contamination. The presence of human or 
natural contamination on the lakeshore or close 
to the stream should be noted, more than one 
may be checked: - 

Conifers 
Deciduous 
Grasses 
Moss 

Work site, trench, drill site, etc. 
Camp site 
Fuel cache 
Gossan 

41 - 43 Relief. The general relief of the lake or 
stream catchment basin is  recorded: - 

High, shear steep elevations, or 
Medium, gently rolling hills, or 
Low, flat lying plain or tundra 73 - 74 Sample Medium: - 

Water or 
Sediment 44 - 47 Lake Type. The general nature of the lake, or 

stream bottom at the sample site is recorded: - 

Rocky or 
Sandy or 

75 - 77 Sample Type. This is  used to describe the 
source of the sample: - 

Clayey or 
Organic, gyttja, etc. 

Lake or 
Stream or 
Spring 

48 - 50 Water Colour: - 
78 Duplicate Status. Where a duplicate sample 

i s  collected a 1 is inserted in this field. 
Clear or 
Yellow or 
Brown 

79 - 80 User defined columns for any systematically 

51 - 52 Suspended Matter. The suspended load in the coded data. 

water is  noted as: - 

Heavy or 
Light 
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LAKE SEDIMENT CARD (Rev. 74) 
(see - Fig. 7) 

Column 

1 - 6 NTS map-sheet part of Sample Number 

7 - 12 Remainder of Sample Number 

13 - 14 UTM Zone 

15 - 20 UTM Eastings 

21 - 27 UTM Northings 

28 - 31 Rock-type. The major rock-type of the lake 
catchment area is recorded as a four character 
mnemonic, see Appendix A. 

32 - 35 Lake Area. The area of the water body samp- 
led i s  checked off by inserting a figure 1 in 
the appropriate column: - 

Pond or 
4 - 1 sq. km. or 
1 - 5 sq. km. or 

>5 sq. km.  

36 - 38 Water Depth. The sampling depth is recorded 
to the nearest foot. 

39 - 40 Replicate Status. The relationship of the cur- 
rent sample to others in the project is des- 
cribed here in a two part code: - 
39 - 0 A routine sample site 

1 First of a duplicate pair 
2 Second of a duplicate pair 
3 Multilayer routine sample site 
4 Routine spot later date resampling 
5 Part of a multiple resampling set 
6 Not designated 
7 Not designated 
8 Blind duplicate sample designation 
9 Control (reference) sample desig- 

nation 
40 - 0 Single layer sediment 

1 Top layer in a multilayered sediment 
2 Second layer down 
3 Third layer down 
4 Sequence continues with layers 

numbered from the top down 

Examples: 00 Routine regional nonlayered sample 
10 First of a duplicate pair, nonlayered 
20 Second of a duplicate pair, non- 

layered 
31 Top layer of a routine layered sample 
32 Second layer of a routine layered 

sample 
11 Top layer of the first of a duplicate 

pair 

Examples: 1 2  Second layer of the first of a dupli- 
(cont'd) cate pair 

41 Top layer of a resampling site 
42' Second layer of a resampling site 
80 Number (empty bag) for a blind 

duplicate cut of one of the previous 
18 field samples 

90 Number (empty bag) for a cut of a 
control (reference) sample 

Note: - 3 in column 39 is used instead of 0, any other 
status 1-2 or 4-5 takes precedence. During any re- 
sampling, designated in column 39 by digits 4 or 5, the 
last part of the sample number (columns 7-12) of the 
original sample on the NTS map-sheet which caused 
the resampling i s  recorded in columns 74-79. 

41 - 43 Relief. The general relief of the lake catch- 
ment basin is recorded: - 

Low, flat lying plain or tundra, or 
Medium, gently rolling hills, or 
High, shear steep elevations 

44 - 47 Composition. The four columns are used to 
describe the bulk mechanical composition of 
the collected sediment on scales of 0 to 3 and 
0 or 1. The total of the first three columns 
must add to 3 or 4: - 

0 Absent 
1 Minor, (33% 
2 Medium, 33-67% 
3 Major, >67% 

The three size fractions are divided as follows: - 

44 >0.125 mm Sand 
45 <0.125 mm Fines, Silt and Clay 
46 Organics 

The fourth column, 47, is  used to record the 
presence of an organic gel or gyttja: - 

0 Absent 
1 Present 

Examples: - 0220 No Sand, 33-67% Fines, 33-67% 
Organics, No Gel 

0031 No sand, No Fines, >67% 
Organics, Gel like 

0131 No Sand, <33% Fines, >67% 
Organics, Gel like 

The first might represent an organic rich fine 
grained lake sediment; the second an organic rich 
gel centre lake bottom sediment and the last a 
generally similar sample containing some fines. 



48 - 51 Contamination. The presence of human or 
natural contamination on, or near, the lake- 
shore should be noted, more than one may be 
checked: - 

Work site, trench, drill site, etc. 
Camp site 
Fuel cache 
Gossan 

52 - 57 Sediment Colour. Up to two of the colours 
may be checked: - 

Tan or 
Yellow or 
Green or 
Grey or 
Brown or 
Black 

58 - 59 Suspended Matter. The suspended load in the 
water is noted as: - 

Heavy or 
Light 

The appropriate column i s  checked off or both 
are left blank if no suspension is visible. 

60 - 7 3  User definable columns for notes or any sys- 
tematic coded data of local applicability. 

74 - 79 Original Sample Number. These columns are 
used in conjunction with the Replicate Status 
of the sample, see description of columns 
39-40. 

80 6, the Master Identification Code indicating a 
sediment card. 



STREAM WATER AND SEDIMENT CARD (Rev. 74) 
(see Fig. 8) 

Column 

1 - 6 NTS map-sheet part of Sample Number 

7 - 1 2  Remainder of Sample Number 

13 - 14 UTM Zone 

1 5  - 20 UTM Eastings 

21 - 27 UTM Northings 

28 - 31 Rock-type. The major rock-type of the catch- 
ment area or hydrological system is recorded 
as a four character mnemonic, see Appendix A. 

32 Sample Type. The type of material sampled is  
indicated: - 

1 Stream Sediment 
2 Spring Sediment 
3 Heavy Mineral Concentrate 
4 Stream Water 
5 Well, Spring or DDH Water 

33 - 35 Stream Width. The width of the stream at the 
sample site is recorded to the nearest foot. 

36 - 38 Water Depth. The water depth i s  recorded to 
the nearest 1/10 of a foot, or 115 of a foot as 
i s  appropriate (0.1' = 1. 211, 0.2' = 2.4", etc. ). 

39 - 40 Replicate Status. The relationship of the cur- 
rent sample to others in the project i s  des- 
cribed here in a two-part code: - 

A routine sample site 
First of a duplicate pair 
Second of a duplicate pair 
Multilayer routine sample site 
Routine spot later date resampling 
Part of a multiple resampling set 
Not designated 
Not designated 
Blind duplicate sample designation 
Control (reference sample) desig- 
nation 
Single layer sediment 
Top layer in a multilayered sediment 
Second layer down 
Third layer down 
Sequence continues with layers num- 
bered from the top down 

Examples: 00 Routine regional nonlayered sample 
1 0  First of a duplicate pair, nonlayered 
20 Second of a duplicate pair, nonlayered 
31 Top layer of a routine layered sample 
32 Second layer of a routine layered 

sample 

Examples: 11 Top layer of the first of a duplicate 
(cont'd) pair 

1 2  Second layer of the first of a dupli- 
cate pair 

4 1  Top layer of a resampling site 
42 Second layer of a resampling site 
80 Number (empty bag) for a blind 

duplicate cut of one of the previous 
18 field samples 

90 Number (empty bag) for a cut of a 
control (reference) sample 

Note: 3 in column 39 is used instead of 0, any other 
status 1-2 or 4-5 takes precedence. During any re- 
sampling, designated in column 39 by digits 4 or 5, the 
last part of the sample number (columns 7-12) of the 
original sample on the NTS map-sheet which caused the 
resampling i s  recorded in columns 74-79. 

41  Contamination: - 

0 None 
1 Possible 
2 Probable 
3 Definite 

42 Bank Type. The general nature of the bank 
material is described here: - 

1 Alluvial 
2 Colluvial (bare rock, residual or 

mountain soils) 
3 Glacial till 
4 Glacial outwash sediments 

4 3 Colour. The general colour and suspended 
load of the water is  noted: - 

0 Clear 
1 Brown transparent 
2 White cloudy 
3 Brown cloudy 

44 Water Flow Rate: - 

0 Stagnant 
1 Slow 
2 Moderate 
3 Fast 
4 Torrent 

45 Precipitate or Stain. The presence of any 
coatings on pebbles, boulders or stream bot- 
toms is  recorded: - 

0 None 
1 Red, brown or black 
2 White or buff 





46 - 48 Sediment Composition. The three columns are 
used to describe the bulk mechanical compo- 
sition of the collected sample on scales of 0 to 
3, the total of the columns must add to 3 or 4: - 

0 Absent 
1 Minor, <33% 
2 Medium, 33-67% 
3 Major, >67% 

The size fractions are divided as follows: - 

46 >0.125 mm Sand 
47 c0.125 mm Fines, Silt and Clay 
48 Organics 

Examples: - 013 No Sand, <33% Fines, >67% 
Organics 

121 <33% Sand, 33-67% Fines, <33% 
Organics 

220 33-67% Sand, 33-67% Fines, 
No Organics 

030 No Sand, >67% Fines, 
No Organics 

The first might represent a muskeg sediment; 
the second a sample from a swampy stream sec- 
tion; and the third and fourth clean washed 
stream sediments. 

49 - 73 User definable columns for notes or any sys- 
tematic coded data of local or special applic- 
ability. The next two sets of two columns, 49- 
50 and 51-52, have been alternately screened 
to facilitate the recording of Temperature and 
pH. Temperature is recorded to the nearest 
degree Fahrenheit or Celsius and pH to the 
nearest 1/10 pH unit, the decimal point being 
implied between columns 51 and 52. 

74 - 79 Original Sample Number. These columns are 
used in conjunction with the Replicate Status 
of the sample, see description of columns 39-40. 

80 A Master Identification Code indicating general 
sample material: - 

5 Water 
6 Sediment 
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APPENDIX A 

L IST  OF MNEMONIC NAMES FOR SAMPLE MEDIA AND ROCKS 

SRMM 
LKUR 
SFGU 
WLWR 
DDHlJ 
SMSM 
LKSM 
SPGS 
HVML 
SO I L 
SLCM 
T I L L  
TPDT 
GCSM 
EKSM 
GSSN 
R0I:K 
I GF<K 
ac I v 
HEXV 
IMI'V' 
IEXV 
BIZ 1'4 
BEXV 
HKRK 
UMFC 
AGLM 
HLSK 
RLRT 
HLKB 
HLKG 
HLK:S 
HC:IIB 
HLNT 
HLMB 
HNnS 
AKRM 
APiRS 

BSNT 
ENTN 
RGRN 
CMPN 
CRBN 
CLPX 
CRNN 
CLTF 
DCIT  

IUORT 
DLRT 
DUNT 
ECLG 
ESXT 
FFPP 
FLST 
FN I T 
FL'BC 
GBER 
GLSS 

STKEAM*MATER 
LHKE*UHTER 
SPR I NG*MHTER 
MELL*IJHTER 
DIHMOND*DRILL*HOLE*MATER 
:ZTREHM*SEDIMENT 
LHKE*SEDIMENT 
SFRIN6*SEDIMENT 
HEHVY*M I NERAL 
SO I L 
GLACIHL+MATERIAL 
T I L L  I .E .  LOCAL T I L L  
TRHN:iPORTED*TILL = EXOTIC T I L L  
GLACIOLHCUSTRINE+SEDIHEHT 
ESKER*SEDI?IENT 
l5O:SSAH 
ROCK 
I GriEOUS*ROCK 

.HC I D * I  HTRUS I V E  
HC I D*EXTRUS I V E  
INTERMEDIRTE*INTRlJSIVE 
I NTERMEnI'RTE*EXTRUSI VE 
BRSIC*INTRlJSIVE 
EH:ZIC*EXTRUSI'tE 
HLKHLIC*ROCK 
ULTRRMAFIC 
HISS LO ME RATE 
HLHSKITE = LEUCOSRHHITE 
H L B I T I T E  
HLKHLI*GHSALT CC. F. HHWHI ITE )  
HLKHLI  *SRHN I TE 
HLKALI*:S'i'ENITE 0::C. F. BOSTONITE:~ 
HLKALI*DIHBASE 
HLNO I TE 
HLIJM I NOlJS+ERSHLT 
HNDES I TE 
HNKHRHR I TE = AUSITE BASHLT 
ANORTHOSI TE 
HUGITE*SYENITE 
EHSHLT 
EHSHNITE = OL IV INE  TEPHRITE 
EENTON I TE 
BIOTITE*GRANITE 
ICHNPTONI TE 
CHREONATITE 
CLINOPYROXENITE 
1::RINHNITE 
CG>'STAL*TUFF 
DAC I TE 
DIABHSE 
D IORITE  
DOLEPITE 
DUNITE 
ECLOS I TE 
ESSEX I TE 
FELDSPHR*PORPHi'RY 
FELS ITE  
FEN I TE 
FLOW*BRECCIH 
GFiEEP.0 
C.LH:SS 

GENT 
GRDR 
GRPR 
ISRNS 
HZRG 
I .JLT 
ISME 
. I  I: P G 
KNLH 
KRFR 
KRSN 
KMEL 
LmPP 
LPTF 
LCTF 
LGRT 
MLGN 
MNTT 
MNICI2 
Mrizri 
PIGRT 
IIC'-,!G 
NPLB 
NPGE 
NPLS 
NDMK 
PiORT 
ODt.IT 
OBCl5 
ORSD 
OLVB 
OLVD 
0'7'DB 
0'dr;B 
O'dNP 
OLVN 
ORPX 
OCTT 
PRDT 
PRKN 
PNLT 
PC,RT 
PLLV 
PCSN 
SPBG 
PIZLC 
PR::<D 
PRXN 
QZEL 
QZDB 
BRZD 
I;!ZFP 
QZGB 
QZMZ 
QRZN 
QZPP 
RKVG 
RDCT 
R'I'LT 
RI3K.G 
SCOR 

GEAN I TE 
GRHtiOD IORITE  
SRHNOF'HYRE 
GREENSTONE 
HHRZEURGITE = SRXONITE 
I JOL I TE 
ISNIMBRITE 
JHCUPIRANGITE 
KENTHLLEN I TE = MELHNO-MONZON I T E  
KERRTOPHYRE 
KERSRNT I TE 
KIMBERLITE = MICH PERIDOTITE 
LHMPROPHYRE 
LHP ILL I *TUFF  
L ITHIC*TUFF 
LUSHR I TE 
MHLIGNITE 
M IHETTE 
MONCH I QU I TE = FOURCH I TE 
MONZON I T E  = S'r'ENOD I OR I TE 
MIJGEHR I TE 
MUSCOVITE*GRHNITE 
NEPHEL I tiE*BHSHLT 
NEPHELINE*6HBBRO 
NEPHELINE*SPENITE = FDYHITE 
NURDMHRKITE = QTZ HLKHLI-ZYENITE 
NORITE 
OD I H I TE 
ORBICULHR*SRHNITE 
OBSIDIHN 
OLIVINE*BASHLT = P ICRITE  BZLT = OCEANITE 
OLIVINE*DIORITE 
OLI ' \~ INE*DIABt iSE 
OLIVINE*SHBBRO 
OL I V I  NE*NEPHEL I P i 1  TE = PiEFHELINE BH:SHLT 
OLIVINE*NORITE 
ORTHOPYROXENITE 
OIJHCHITITE 
PERIDOTITE 
PEREN I T E  
F'HONOL I TE 
F'1CF:ITE 
PILLOW*LHPH 
PITIZHSTONE 
FORPHYROBLRZTIC*SRHNITE 
P'fROCLHSTIC 
P'~i'ROXENE*DIORITE 
P'IIROXEN I TE 
12UHRTZ*BASHLT 
QUHRTZ*nIHEASE 
BlJARTZ*DIORITE = TONHLITE 
QUfiRTZ*FELDSPRR*POPPHYRY 
QUHRTZ*GHRBRO 
QURRTZ*MONZONI TE = HDRMELLI TE 
QUARTZ+NORITE 
QUHRTZ*PORFHYRY 
RHPHKIVI*GRANITE 
RHYODRC I TE = BIUARTZ-LAT I TE = DELLENITE 
RH'i'OLITE 
RIEBECKITE*,SRHHITE 
SCOR I H  



SRPN 
SNKN 
SDCG 
SPSR 
SPLT 
.> 8. 8 

a (PiT 
SISBR 
TPHR 
TPRT 
TSCN 
TRLT 
THLT 
TLCB 
TRCD 
TCRL 
TRCT 
TRCL 
TD.JM 
TIJFF 
'8; 1; T F 
r)GST ,, -. . .. IL.3 
IilDTF 
MPRK 
HPlPE 
RPBC. 
APES 
HI::SI: 
RDSIZ 
FlGr;S 
ECSL 
BI::~I: 
BI3NS 
B :? I-. .? 

-% -. * 
BC:PlB 
CAPB 
CCSC 
CLCC 
1: C: C I? 
CRCK 
1: L S 1:: 
!:ARK 
CDSC 
DPDS 
DF:G:S 
II. F: 5: I: 
GP.15S 
Gl:F'S 
ISN :S:S 
SRNL 
GENS 
GRCS 
HBLD 
HBDG 
HBRG 
J I l  I T 
LPLG 
I.1GGC 
PlREL 
MARK 
tlDB:S 
PlTDR 
PlGBF: 
I.1 G I: K 
MSDM 
P I  'a) I: C 
I.11: S 1: 

PlStIT 
p1 ' I "' 

Y .> 

SERPEf iTINITE 
SHUNKINITE 
WUD I C*GRAN I TE 
SPESSRRTITE = MALCHITE 
S P I L I T E  
S'r'EH I TE 
SYENUGAEBRO 
TEPHRA = VOLCHNIC HSH 
TEPHRITE = FELDSPHTHOInAL EASRLT 
TESCHENITE = RLKRLI  GABBRU 
THERALITE = NEPHELINE SHBBRU 
THOLE1 I T E  
THULEIITIC*BHSHLT 
TRHI:H'I'HNDES I TE = LRT I TE 
TRRCHYBHSHLT 
TRRCHYTE 
TROCTULITE 
TRUNDJHEMITE 
TlJFF 
VITRIC*TUFF 
VOGESITE 
VOLCHNIC*ERECCIR 
WELDED*TUFF 
METAMORPHIC*ROCK 
HMPHIEOLITE 
HMPHIEUL ITE*~NEISS  
HMPHIBULITE*SCHIST 
HNnHLlJSITE*CORUIERITE*SCHIST 
HNDRLUSITE*SCHIST 
RlJGEN*GNE I SS 
BHSIC*GRRHULITE 
BH:Z 1 C*SCH 1 ST 
BIOT ITE*GNEISS 
BIOTITE*SCHIST 
BRUC: I TE*MHRBLE 
CRLCRREUUS*HMPHIEULITE 
CRLCRREOUS*SREENSCHIST 
CHLCSILICHTE 
CHLCSILICHTE4GNEISS 
IZHHRI.1OC:K:ITE 
CHLOF: I TE*SCH I:ZT 
CORDIERITE*HNTHUPHYLLITE*ROCK 
CURDIERITE*SCHIST 
D I UPS I DE*GNE I SS 
DIORITE*GNEISS 
GHRI.(ET*SCH I:ST 
GAF:NET*SNEISS 
l?LHlJCOPHHNE+SCHIST 
ISHE 1 S:z 
GRANULITE = LEPT I TE 
SRRNITE*GNEISS 
GREENSCH 1:ST 
HURNBLENDITE 
HORNBLENDE*SNEI s:: 
HYHR I U4GNE I S S  
JHDE I T E  
L ITPHRLIT*SNEISS 
MHGNESIAN*GREENSCHIST 
PlHRBLE 
META*AF:t:OSE 
METH*DIAEHSE 
META*DIURITE 
METH*SABBRO 
tIETA*SREYWHCKE 
META+SEDIMENT 
tlETA+VOLCAN I C 
flIC:H+SCHI:ST 
P1 I GMHT I TE 
IlU:SCO':! I TE*SCHI ST 

riPL1; 
OF:S:s 
PRGS 
PCSC 
PLLT 
QZSS 
l2SBS 
:SCST 
sl::SC 
:zLMG 
I L T E  
SPSN 
SLSC 
:zFCS 
Tl:Sr; 
HRFL 
RUHF 
ECHF 
CCHF 
CDHF 
SKF:N 
:Z p:sc 
.?: P D .s 
CCLS 
ERCr: 
GUIJG 
PlLNT 
F'LNT 
:: 11 R t:: 
ANDF: 
HRNT 
acsL 
ARSL 
HITEL 
HI~C:: 
ARK:S 
ECSL 
Ens?  
EMSL 
E;C:t:::s 
CLCR 
CLl::s 
I, L C. 11 
CEC::s 
CHRT 
C I FM 
CRLM 
1:LA'f 
CL IR 
COAL 
CGLI.1 
DTMT 
DLMT 
DMLM 
E'SF'F: 
FPCH 
FPGK 
FPWK 
SRCK 
GRSD 
1:p:sp1 
HL I T 
I F:FM 
JFRD 
LSNT 
LPlSN 
LMDM 
LC AR 
LI:GK 

NEPHELIHE*GNEISS 
ORTHOGNEISS 
PRRHSNE1:S:S 
PELIT IC*SCHIST 
PHYLLITE 
QlJARTZ+~ERICITE*SCHIST 
QlJHRTZ*SERICITE*BIUTITE*SC:HI~:T 
ScH I::T 
SERICITE*SCHIST 
SILLIMANITE*GNEISS 
SLHTE 
SORPSTUNE 
STHIJRUL I TE+SCH I ST 
SULF'HIDIC*SCHIST 
THLC+SCHIST 
H0RNFEL:z 
HDHLUSITE*HORNFELS IC.  F.  CHIH.STOLITE> 
BHSIC*HURMFELS 
CHLCSILICATE*HORNFELS = SKARN = TRCTITE 
CORDIERITE*HURNFELS 
SKHRN 
SPUTTED*SCHIST 
SPUTTED*SLHTE 
CATACLHSITE 
BRECCIR 
SDIJGE 
M'I'LUN I TE 
PHYLLOt'i I T E  
:SEDIMEHTAF.:Y*ROCK 
HPiH'r'DR I TE 
ARENITE = PSHMMITE = SANDSTOHE 
HRENHCEOUS*SHHLE 
ARSI LL I TE 
HRSI LLHCEUUS*C IRESTONE 
HFIS ILLHCEUCIS*:SHNIIZ:TONE 
HRKOSE = HRK0:SIC HRENITE 
BENTUNITIC*SHHLE 
BITUHINUUS*:SHNDSTONE = TRR :SAND 
B I TUN I HUUS+SHALE = q I L :SHALE 
BLHCK+SHRLE 
CHLCHRENITE 
CHLl:AF:EUlJS*6:HALE 
CALK: IRI-111 I TE 
CRRBUNHCEUU:S+SHALE 
CHERT 
CHERT*IRUN+FURMATIUN = THCONITE 
CHERT*LINESTUNE 
I: L H 'I' 
l:LH'I'* I ROt'iSTONE 
COAL 
CONGLUMERHTE 
DIHTUMITE 
DOLOMITE = DULOSTUNE 
DDLUMITIC*LIMESTDNE 
EVHF'UR I TE 
FELDSF'ATHIC:*HRENI TE I1t'iI::LIJDES HRKOSE) 
FELD5PHTH IC:*SRAYII,IAII:KE 
FELUSPATHIC*UHCKE 
15 R HYWRclfE 
GREENSRND 
G'r'PSl-lP1 
HHL I TE 
I RUN+FURMRT I Ot'i 
JH:::F'EROID 
L I G N I T E  
L I MESTKINE = CHLC I LUT I TE 
LIME'I'*DOLOMITE = CRLC-DOLOMITE 
LITHIC*HRENITE 
L 1 TH II,*GF:~'~,'I~.IAC:KE 



LCWK 
MHRL 
P1D:SN 

r ILL N t h -  
OGCG 
URQZ 
P L I  T 
FSPF: 
PRCL 
PMCG 
QRTZ 
IQzzz: 
RlJDT 
'5 14 Jj :z 
SF'F'L 

LITHIC*WHCKE 
PlHRL 
p1UDSTONE = CLAYSTONE 
NU'~HI:CIL I TE 
ULIGUMICTIC*CONI~LOMERHTE 
LIRTHUQIJHRTZI TE 
P E L I T E  = L U T I T E  
PHOSFHOR I TE 
FOECELLHNITE 
POLYM I CT I C*CONGLOMERHTE 
QUHRTZ I TE 
QI,JRPTZOZE*:SHHLE 
RIJDITE = P:ZEPHITE 
SANI!'STONE 
SHPROFE.L 

:z L 1;::; 

SHLE 
sL:zr i  
SMDM 
:zp,-F' 8 7 ... 

T L L T  
TRVR 
IbJ 11: K E 
MRLZ 
p1r)::F' 
:SCKK 
IVE I ri 
HLRZ 
CNSN 
SRSN 

SELEPiI TIC*Z:HRLE 
SHHLE 
:S I LTZTUNE 
5:TROIIHTOLIT I C:+UOLOMITE 
:zUEGRn','$!HC:C:E 
T I L L I T E  
TRH'v'ERT I NE 
IdACKE = IPlPLlRE HRENLTE 
t l  I NERHL I ZHT I ON 
MHSS I1$E*:slJLFH I DE 
:STOClr;UORK 
'lE I N 
HLTERHTION*ZONE 
CHIPiH*:5:TOPiE 
GRE I SEN 

L IST ING O F  COMPUTER PROGRAM FOR GENERATING MNEMONICS 

PROSRAM MNMNC CINPUT I OUTPUT. THPE l= INPIJT  9 THPE2, THPE3=OlJTPUT> 
I:: 
C GEOCHEMISTRY SECT IUNs GEOLOSICHL :SIJRVE'r' OF IzHHHDA, UTTHlJA 
1: 

I: PROSRHM TO SENERRTE VHRIBELE LENGTH MNEMONIC CODES. 
C 
I:: 'THE BHSIC HI-GORITHM 15: KbiOklPi HS THE MODIF IED FRHNKLIN METHOD HNIj  
I: HHS 1:EEI.i DEZC.RIBED COHEE <.H. H. P. G. E:IJLL. 1967s  '451 9 P 1  047-91:l'j 
C T H I S  METHOD HA:?. FLIRTHER EEEt i  MODIF IED TO COVER NUMERHLS, WHICH HPE 
I: INCORPORRTED HS FOUNn I N  THE INPUT I N T O  THE F I N R L  MNEMONIC. 
c: 
C: I PiPUT I!!OYD6: ARE PI.INC:HED L E F T  .JUSTIF IED HI:RO%S I N D  I1p'IDURL nHTH 
12 IZHRDS firin MAY BE UF' TO 4 0  CHHRHC:TEF:S LONG. HYPHEN:<: HND IP~TER-WORD 
I: GHPS ARE REPLAOED EY ASTERISKS. THE MNEMONIC MHY HHVE UP TO E IGHT 
I: 1CHHF:RIITERSr DEFINED EY NGHR AT THE START OF THE PRO13RHM. THE 
I: INPUT IJORD r:5':1 1'11-I:ST 1 . 1 0 ~  I:ONTAI N PIORE THHN NCHR- 1 HSTER I:SKS, I. E. 
C HHVE MORE WORKI-PART:<: THHN THE LENGTH OF THE MNEMONIC:. I F  NUMEBRLS 
C HRE IHCLUDEI! CIHST+INfiB) PllJST BE .LE. NCHR. UP TO 1 0 0 0  INPIJT 
12 LlHTA CHRTIS PlH'Y' E:E :ZTAClKEU SEBIJENTIHLLYr THE LHST CRRD I S  FOLLOlr!ED 
1: Bar' H SLHSH C:HRD, I. E. ..,' PUPiCHEII I N  COLIJMN 1. 
1: 

C PROGERM U R I T T E N  I N  FORTRHN 4 FOP CDC 64120 (SCOPE 3.4) BY-1;HF:F:ETT 
C I N  OCTOBER? 1'373. EASED ON HN OEIGINRL CDC 3 1 0 0  PROGRRM WRITTEN 
C H:S G:3l; PF:OGF:HN C6 0 3  0:3. 
C PRUGF.'APl EF:TENS I'rrEL'r' NOI I IF  IEDI  .JIJI.IE 1 9 7 4 .  
C 

II I MENS I ON NHME ( 4  0'1 . SHME ( 4  03 . I D  I I3 C4 01 r CHHR C27) r I-1IJMB (1 0) 
D 1 MEN? 1 :SH';!E 1:8 r 115 0 [I:I 
COMMflH ./H.~A'HHMEr :?.HMEr IDIG? A::Ts ELK, ICHHPr I'iCHRs HI:HRy LEND 
I:OMMON /S/'SHVE, NRCn, ISH'v'? I H:z:T 3 
I NTEGER SHME. CHHR r HST r ELK. 9 :SAVE 

1: 

DHTH I:.CHHR=~HFI~ 1HEr l H I 7  1HUr iH lJr  1.Hl.d~ 1HH? i H H f  1 r i H T s  1HNs iHS,  1HR. 1HL 
1 s 1HDs 1HCr 1HM? 1HF. iHGr  1HPs 1Hi i :~  1HBs iHWr lH?<,  1H.Jr i H O r  1HZ::l 

DHTH CNUMB=lHO. 1 H l r  l H 2 ,  1H:3! 1 H 4 ~  l H 5 .  1H6. 1 H 7 r l H S ~  lHs3::l 
DHTH < I E N n = l H / >  (HST=1H*) 9 (ELK=1H ). (H= l )  

C 
C Y E F I N E  NUMBER OF LETTERS FOF: MNEMONIC HMD I N I T I H L I Z E  

PiCHR=4 
I F  CNCHR. GT .8> NCHR=5 
piH:zT=pi~:HF:- 1 
LEI.~D=~-NI:HR....'~ 
MCHR=Z*NCHR-2 
NRCD=PiS= 0 
MRITE C 3 9  1 0 1 >  
REWIND 2 



C 
C READ INPUT WORD AND CHECK FOR END OF RUN 

1 EEHD (1 9 1023  NAME 
I F  1:I.iANE (1) . El>. IEPiD? GO TO 13 

C 
I: 1 I . i I T I A L I Z E  FOR T H I S  PINEMONIC 

ICHR=IAST=INMB=O 
DO 2 I = 1 , 4 0  
I D I G  CI? =I 

2 S A M E < I j = N R P l E I I j  
C 
I: VERIFY THE INPILIT WORD RND MRKE R COUt4T FOR EACH CHARRCTER TYPE 

DO I I= l r40 
I F ( I . i A M E I I ) . E Q . B L K ~ ~ G U  TO 7 
DO 3 .)=I 7 27 
I F  CNHtlE I: 1:) . WE. CHHR ( J::I ) 150 TO 3 
I C H R = I I ~ H R + L  
GO TO 6 

3 CONTINUE 
IFCNAME'CI? .NE.RST>GO TO 4 
I H G T = I H S T + l  
150 TO 6 

4 DO 5 J = l r  1 0  
I F  <I.iAME (I? . HE. NUMB C.1)  1 GO TO 5 
II.irlB=IPiME+l 
150 TO 6 

5 r,ONTINIJE 
I ERR=2 
GO TO 9 

6 COPiTINUE 
7 ICHR=ICHR+INME 
I SA',,'= ICHR 

C 
I: IJSE THE O R I I ~ I N H L  $!ORD I F  I T  1':' . LE. NCHR CHARACTERS 

IF<ICHR.GT.NCHR?SU TO X 
CALL REMUV 
GO TO 1 2  

C 
I: CHECK FOR THE NUMBER OF HSTERISKS HNU AN7 OTHER ERRORS 

8 IERR=1 
I F  C tIHST+IriPlB:, . IGT. riCHR> GO TO 9 
I F  1:NHST- 1 HST? 9 r 1 0 9 1 1 

3 I F  #::MOD (M 9 4 13) . EO. 0:1 l,!R I T E  (:3 r 1 r??> 
1FCIERR.EB. l > W R I T E  (:3r 1033 NAME 
IF(1ERR.EQ.Z) WRITE (i3r 1 0 4 )  PiAME 
Pl=rl+i? 
GU TO 1 

I: 

1: FORM MNEMONIC 
1 0  CALL  BUICK 

GO TO 12 
11 CHLL SHORT CICHPI I H S T ?  

C 
C F R I N T  CJHRNIPiG I F  H L L  4 0  CHARHIZTERS OF THE INPIJT l,!ORIl b!EPE 1-lSED 

1 2  I F  C CISHV+IHST> . GE. 40:) WRITE (;:39 105)  :SHF.lE 
C 
C STORE MNEMONIC RND O R I G I N A L  WORD AFTER CHECKINS FOR DUPLICHTIUNS 

NRCD=NRCD+l 
CRLL STUF:E 
GO TO 1 

I-. 

C: P R I N T  F I N A L  MNEMONIC L I S T  
13 CHLL F R I  r iT  CNRCD) 

:STOP 
C 

1 0 2  FORMHT <40H1> 



1 0 1  FORMHT C1H1 r 32x7  EGH* L I S T  OF ERROP MESSRSES *.//) 
1 153 FORMAT C1H r 3 Z X ~ Z 7 H T 0 0  MHNY MORD-PARTS I N  --- r 40A1/)  
1 0 4  FORMAT CIH r32XrE'THFORBIDDEN CHHRRCTEN I N  --- r 40H1.)) 
1155 FORMHT C1H r3?3.<?27H40 CHHRHCTERS FOIJNU I N  --- r 4 0A 1 ./:> 

i. 
EPiD 

SUEROUTINE PEMOV 
C 

D I KENS ION NHME C4 02 r I DIJM C8 0:) r JIIIJM C28:) 
COMMON /A.,;NHMEr I DUM r HST r .JIII-IMr NIIHEY MCHR 
IHTEGEF: AS1 

1: 

C REMOb'E RNY HSTERISKS FROM MNEMONIC 
.J= 1 
DO 1 1=1,Mi:HR 
IFiNAMECI>.EB.HST)GO TO 1 
NAME C J) =NAME C I j 
1FCJ.EB.NCHR)GO TO 2 
.J= J+ 1 

1 CONTINUE 
C 
11 PAD OUT RIGHT HHND END OF MNEMONIC WITH ELHNKZ 

2 CHLL PHDER 
RETIJRN 

C 
END 

SUEROUTINE PHDER 
I-. 

D I HENS I ON IIHME 1:.4 0.) r I UIJM CS 1 :? r JDIJM (27) 
COMPlOPi .." H..'I.iHME 9 I DIJN 9 BLF: r .JDUtI, NCHR 
INTEGER ELK 

1 .  

I': PHD OUT RISHT HANn END OF MNEMONIC WITH BLHNKG 
I F  CNCHR. EB. 8, RETURN 
NCHRPl=NCHE+ 1 
DO 1 I=NCHRFl r 8 

1 NHME (Ij =ELK 
RETURPi 

C 
ENU 

SUBROUTINE QUICK 
'2 

DIMENSION NHME C4 0) r I DIJM C8 0) 7 J I I I J P l ~ 2 8 ~  
COMMON ..,.H/riAPlE r IDUM r AST r JDIJM 9 NIZHR 
INTEGER RST 

1: 

I: FORM MPiEPlON 1 C: FROM F 1R:ST CHARAC:TER OF EACH WORD-PART 
.J = 2 
DO 1 I = 2 r 4 r ?  
I F  ~:tdHrlE (1:) . NE. A'ST:) GO TO 1 
NAME CJ) =NFiME 3: I + 1) 
I F  (J. EB. NCHR> GO TO 2 
.J=.J+ 1 

1 CONT IPiI-IE 
C 
I-. PHD OUT RIGHT HAND END OF MNEMONIC WITH BLANKS 

2 ICHLL F'HDER 
RETIJRPi 

1: 

Er in  

SUBROUTINE SHORT C ICHRY IA:5T? 



C 
DIMENS ION NHME (4013 9 IDUM C40) 9 111 I G C4 O? 9 IZHAP (27:) 
COMMON YA4iHME. IDUM, ID IG !  ASTI ELK9 CHAR9 NCHR 
INTEGER AST~BLKICHHR 

I2 
C COMMENCE GENERAT I NG MNEMONIC 9 SCHNN I NG FOR CHARACTERS 1 TO 8 

J l = l  
J2=8 

1 DO 3 -I=.-\ 1 r .J2 
I I,clDL= I I::HR+ I R:IT 
IWDLMl=IWDL-1 
DO 2 I I = l 9  IWKlLM1 
I = I W D L + l - I 1  
I F  1:NAME C I > . HE. ICHAR C.J':l > GO TO 2 
I F  CFiAME (1-1:) .El:!. FIST:> I30 TO i: 
CHLL S H I F T ( I 9  ICHRy IWDLS 
IFCICHR.LE.NCHR?GO TO 5 

2 CONTINIJE 
:5 C:OPiT I NUE 

C 
11 CHECK FOR AND ELIMINATE DOIJELE LETTERS 

I WDL= I CHR+ I H:ZT 
DO 4 I I = ~ Y I W D L  
I = I W D L + l - I 1  
I P l l = I - 1  
IFCPiHPlECI> .NE'.NFIMECIM1:3>GO TO 4 
IF!<IDISCI:3 -IDIG(IM1:1-13 .riE. 0:1I50 TO 4 
CALL SHIFT I:I 9 ICHRr IILIDL:? 
I F  ( 1  ICHR. LE. NC:HR'> 130 TO 5 

4 CONTINUE 
C 
C RESET J 1  HND J 2  TO SCHN CHARHCTERS 1 0  TO Z7  

.J1=10 

.J2=;17 
130 TO 1 

C 
1:: R E M O ~ ~ E  HNY HSTERISKS H N ~  ELHNK PRD RIGHT HHND END OF THE MNEMONIC 

5 CHLL REMOV 
RETlJRN 

C 
END 

:ZUEROUT I NE SHIFT C I  I I CHR r I UDL> 
C 

DIMENSION NHME C4 0:) 9 I DIJM (4 0) 9 1 I I3 fi4rJ) 
ICOMMOM ..." H..'NAWE 7 IDUM9 I D 1 6  

I:: 

C C0NDEN:F.E MNEMONIC ONE CHARHCTEE LEFTUHRIlS 
IWDLM1=II1JDL-1 
no 1 K=I, IMDLMI 
KP 1 =K+ 1 
ID115 I;K:>=IDII;<:KP~;I 

1 t.iHME (t:::~ =piAflE (KP 1 > 
ICHRZICHR-1 
RETIJRN 

C 
EFiD 

SUEROUT I N E  STORE 
I:: 

DIIIENSIOPI NAME (40') 9 SAME (40)  9 I D I G  1140) IDIJM 1::27,3 r TEMP (8 j  r SH'v'E Cer 1 0 0 0 )  
COMMON ..'H/NHME9 SHMEr I U I G r  HST? ELK, IDlJMr NCHR, PilZHFr LEHIl 
COMMON I:S..'SfIVEy NRCD 
INTEGER SAME~ASTrHLK,FLAfi9TEMP,SRVE 

C 
I:: CHECK TO SEE I F  TH1:Z MNEMONIC HAS EEEN GEHERHTED RLREAIlY 

NN=NRIZD- 1 



FLAG=BLK 
1 IERR=O 

DO 3 N=lrPiN 
k;;= rJ 
DO 2 I Z l r N C H R  
IFCNAMECI) .EQ.SRVECIgN)?K=K+l 

i? CONTINIJE 
IF(K.NE.NCHRTG0 TO 3 
FLH%=HST 
CHLL DIJFED (;N r I ERR> 
1FCIERR.EQ. 1)GO TO 4 
5 0  TO 1 

:3 CONTIPiUE 
L 
C STORE THE LEFT J IJSTIF IED MNEHONIC I N  HRRRY SAVE 

4 no 5 I=IYE 
SHVE (I r NRCD) =NAME (1) 

5 TEMP C I? =ELK 
r; 
C CENTRE THE MNEMONIC I N  THE EIGHT CHARACTER F I E L D  

DO 6 I = l rNCHR 
I I =LEND+ I 

Es. TEMP (I I > =NHME I: I :I 
C 
C STORE F I N H L  MNEMONICr FLAG AND ORIGINAL b!ORD ON THFE 2 

WRITE (2) CTEMF~I)rI=1r8)rFLAGrCSRME(I)rI=lr4C~> 
RETURN 

C 
END 

SUBROUTINE DUPED CNr IERRT 
C 

UIMENSION PiHHE 140) r SHME (40)  r TEMP (8) r SA'v'E i;8r 1 O D D >  r I D I G  (40)  r IDUM (28) 
DIMENSION NSHV C 5 O s  2 )  9 M:SH'+ (39) 
COMMON ~~~NHMErSAMErIDI%~ASTrIDUNr~iCHR~NCHR 
ICOMMON ../S.'SHVE r NRCD, I5HV. IRSTr  NSr M 
I NTEGER SHME I TEMP r SAVE7 AST 

C 
IF (MOI!CMr4O) .ER.O?MRITE C37101:1 
IWDL=ISAV+IAST 
IF(1WDL. GE.413.OR.NS.GE.5CI>%O TO 8 
WRITE 1:3r 102:) NRCnr N 
M=M+l 
KCHR=NCHR 

C 
C CHECK FOE PRE1v'IOUS CONFLICTS RND RECORD CONFLICTING MNEMONIC NOS. 

k:= 1 
M;zH$,J 1'1) =I.{ 
DO 1 NN= l rNS  
IFCN.NE.NSHV(NNr l>:SSO TO 1 
K=\::.+ 1 
I F ~ ~ K . E Q . 4 U ) S O  T O  1 0  
H:ZH1,J (K )  =N:<HV INN 9 2) 

1 CONTINUE 
IFCK.GE.ZJWRITE C3r103? NRCDr CMSRVCKKTrKK=l,K> 
NS=NS+ 1 
r{SH',) I:NS 1 ::I =N 
NSH'q (N::? ?> =NRCn 
I F  C (ISAV-K> . LT. NCHR)GO TO 8 

C 
C CREATE THE K-1 SHORTER MNEMONIC I F  K .ST. 1 

IFCK.EQ.1jGO TO 3 
UO 2 I = l r 4 0  
I D I G C I ) = I  

2 NHMEII?=SHME(I)  
riCHR=KCHR+K-1 
MCHR=2*NCHR-2 
ICHR=ISAV 



CALL SHORT C ICHR, IAFT)  
C 
I: CREATE H PINEMONIC K CHHRH1::TERS LONGER THHPi NNHR 

3 Do 4 I = 1 ? 8  
4 TEMPII)=NHMECI> 

IlO 5 I = l r 4 D  
I D I G < I >  = I  

5 NAME I 1  :) =SHME (1:) 
NCHR=KCHR+K 
MCHR=Z*NCHR-2 
1 CHF;= ISA'.! 
CALL SHORT ( ICHRr 1 HST) 

1: 

I: COMPARE KM1 HriU K MNEMONICS TO F I N D  THE LHST CHHRRCTER DELETED 
NCHRMl=NCHR-1 
DO 6 I = i rNCHRMl  
I F  CTEMF' #::I) . EQ. NHME 1.1:) 5 GO TO 6 
.I= I D I 15 r. I ::, 
130 TO 7 

En COHT I HIJE 
J = I D I  15 i:I.iCHR'r 

7 IZHLL FISTIN (Jr II,,IDL> 
IH:<T=IRZT+l 

C 
I: RESET LENGTH OF MNEMONICY CREATE NEIA MNEMUNICr RND RETURN 

NlZHR=KCHR 
MCHR=Z+NCHR-S 
1 IZHR= 1 SAV 
CALL :<HURT I ICHRr IHSTT 
IH:ZT=IHST- l  
b.lF:ITE C3r 104.) 
M=pl+2 
F:ETURN 

I:: 
I; blR I TE ERROR MESFHGES 

3 I!IR I TE C . 2  3 1 D5'! NRI:Il 9 p i  r (SAME (13 r I = 1 r 4 0::l 
Pl=M+? 
UO 9 I= l rNCHR 

9 HAME ( 1 > =H:ST 
I ERR= 1 
RETIURN 

1 0  WRITE ( 3 r 1 0 3 )  NRCDI Nr (MSHV CKK) 9 k K = 1 ~  K:) 
Pl=M+l 
GO TO :3 

1: 

1 01  FORMHT (1 H l  r 32Xr  26H* L I S T  OF ERROR MESSRSES t . N . 4  

1 0Z FOBMRT ClH r 32x3  27HCONFLICT BETWEEN MNEMONICS r 149 4H AND, I S >  
1 0 3  FOPMHT C1H r 32x3 i27HMULTIPLE CONFLICTS BETWEEN r 149 4H AND, 4 (1215.4 ) 

1 0 4  FORMAT C1H a 3i2:lr ZTHCONFLICT HHS BEEN RESOLVED ./'> 
1135 FORMHT !:1H r 1 OX, 3 OHCONFLICT UNRESOLVHBLE BETUEEN r 149 5H HNIl r 147 2 5  

1H PLEHSE 110 I T  BY HHND -- 4 111 FI l .i' :! 
I:: 

END 

SI-IBROUTINE AST I N  < J r  IUIIL:) 
C 

DIMENZI01.i NHMEC4CJ) rSRMEI40:) r ID IGC40?  
COMMON .HINAME r SHME Y 111 I G r AST 
I NTEGER SHME Y HST 

C 
C R E I N T I R L I Z E  RRRHY NRME ETC. 

DO 1 I = 1 9 4 0  
I D I G i I > = I  

1 NAMECI>=SRMECI> 
C: 
C MOVE REQUISITE PHRT OF INPUT WORD ONE CHRRHCTER RIGHT 



K K z I U D L -  I 
KKP 1 =KK+ 1 
NAME CKKPl) =NAME CKK) 

2 I = I . + l  
C: 
C INZERT ASTERISK BEFORE CHHRAI~TER TO BE SHVED AND RETClRN 

NAME CJ? =AST 
RETClRN 

C 
END 

SUBROIJTINE P R I N T  INRCD? 
C 

DIMENSION MtiMC (40)  r UORD (40:) r IDUM (42)  r CHAR ( 27 )  
COMNO'~ ;H/MNMC r WORDr IDUMr CHAR 
INTEGER WORDrCHARrFLR6 

C 
RE%rIND Z 
NM= 0 
NN=NRCD/Z+l 
DO 3 N = l r N N  
L=N- 1 
I F " , M O D C L r 5 0 ~ . E ~ . T J > I r l R I T E  , 3 r 1 0 1 ?  I C H A F : ( I ? ~ I = ~ ~ ~ > ~ I I C H A F . : I I I : : ~ , I = ~ O ~ Z ~ )  
READ I::2:> I::MNMC <:I:> r I = l r  8:) , FLHI~ I  (WORD I:I) 9 I = l  9 4 0 >  
I F  I::EOF (2 )  1) 4 r 1 

1 NPl=riM+ 1 
blRITE ( 3 3  102:) NMr CMt4MC:IIj r I = l r 8 3  rFLAGr  CIJORDCI) r I = l r 4 0 ?  
READ 1:2? I::MNMI:: (I) r I = 1  , 8:)  7 FLAI5, CIplORD [ I )  9 I=1  9 411:) 
I F  (EOF (2) > 4 3 2  

2 Ntl=NM+l 
WRITE C 3 r 1 0 3 )  NMr C M N M C C I > r I = l r 8 > r F L A 5 r  I G . I O R D C I ~ r I = l r 4 0 ~  

3 CONTINIJE 
4 RETURN 

C 
1 0 1  FORMAT ? : l H l r 2 0 X r  95HPROGWM TO GENERHTE MNEMOti I C S  FOR GEODHT AND OT 

lHER GEO-FILES IJSING THE HODIF I E D  FEHNC:LIN METHOD.,'.i'l i lX r  45HCHHF:RCTER 
Z ELIMIi ' iATION I N  THE FOLLO1!!ING OF'DEP r 8R2r  1SHDOUELE LETTERS APiD r 1 8  
3A2.~'.>.'14+:, 8HMt4EMOHICr 7x9  1SHORIGINHL lJQFlDr 3 5 x 9  8HflNEMUNIC:r 7x7  13HORIGI  N 
4 H L I!! O R D ..,' :> 

1 0 2  FORPIAT I 1 H  rY::ls 143 l > l r r 3 A l r  l ' i ~ r H l r 3 > < r 4 0 A l : . '  
1 0 3  FORMAT ClH+r71:X:r 14,  1Xr 8 H l r  i X r A 1 r 3 r 4 0 R 1 >  

C 
EPiD 



APPENDIX B 

STRATIGRAPHIC AGE OF SPECIMEN 

(from Dawson, 1970) 

01 Precambrian undivided 
02 Archean (2400 m. y. ) 
03 Archean-Proterozoic 
04 Proterozoic (600-2400 m. y. ) 

Paleozoic undivided 
Proterozoic-Paleozoic 
Cambrian 
Cambrian-Ordovician 
Ordovician 
Ordovician-Silurian 
Silurian 
Silurian-Devonian 
Devonian 
Devonian-Mississippian 
Carboniferous 
Mississippian 
Pennsylvanian 
Pennsylvanian-Permian 
Permian 

30 Mesozoic undivided 
31 Mesozoic-Paleozoic 
32 Triassic 
33 Triassic-Jurassic 
34 Jurassic 
35 Jurassic-Cretaceous 
36 Cretaceous 

40 Cenozoic undivided 
41 Mesozoic-Cenozoic 
42 Tertiary 
43 Tertiary-Quaternary 
44 Quaternary 

50 Unknown 

APPENDIX C 

FREE TEXT NOTE CARD 

Column 

1 - 6 NTS map-sheet part of Sample Number 

7 - 12 Remainder of Sample Number 

13 - 17 Text subject descriptor, a numberic code is  used to identify the general subject 
of the text. 

18 - 19 A card counter, cards are number from 01 to 99, thus allowing up to 99 cards to 
describe any particular feature. 

20 - 79 Total of 60 columns for text or any user definable purpose. 

80 9, the Master Identification Code indicating a free text card. 

Note: At the Geological Survey a data base management system 
known as GDMS is used to handle the geochemical data. 
A constraint with this system is  that text sections for any 
one text Subject Descriptor should not exceed 120 charac- 
ters, i ,  e. , 2 physical Free Text Note 80 column punch 
cards. 
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